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EXECUTIVE SUMMARY

This report documents the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)

for Solid Waste Management Unit (SWMU) 29, Pentachlorophenol (PCP) Dip Tank, located at the Naval

Support Activity (NSA), Crane, Indiana. Tetra Tech, Inc. (Tetra Tech) prepared this report for the Naval

Facilities Engineering Command (NAVFAC) Midwest under Contract Task Order (CTO) F27N,

Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number N62470-08-D-1001.

PURPOSE OF RFI REPORT

This report presents the results of the RFI process, including a description of the field work, a data

presentation, human health and ecological risk assessments and recommendations for future action.

RFI OBJECTIVES

Data collected during the RFI were used to meet the following objectives:

 Determine if concentrations of semi-volatile organic compounds (SVOCs), including polynuclear

aromatic hydrocarbons (PAHs), diesel range organics (DRO), and PCP are present, and if they

exceed human health and ecological screening-levels.

 Determine the presence and nature of contamination within soil at NSA Crane SWMU 29 PCP Dip

Tank.

 Conduct a baseline human health risk assessment (HHRA).

 Conduct a screening-level ecological risk assessment (ERA).

 Prepare a RFI Report for submittal to the Navy.

HISTORICAL INFORMATION

The PCP Dip Tank was located near Building 56 within SWMU 29. It was used for dipping untreated

wood into PCP solution (a wood preservative). The tank was operated between 1950 and 1965. NSA

Crane personnel reported that the dip tank leaked. However, there was no documentation available

indicating the number of leaks, dates, or estimated quantities of PCP that may have leaked from the tank.
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The tank was removed in 1965. An Initial Assessment Study (IAS) conducted in 1983 inspected the dip

tank location and revealed there is no vegetation stress or evidence to visually confirm the PCP Dip Tank

leaked (NEESA, 1983). The IAS found no evidence of a leak and recommended no further action (NFA).

In 1987, a Preliminary Review/Site Inspection was conducted and recommended that soil should be

sampled in the location of the former tank to verify the conclusions of the IAS Study (A.T. Kearney, 1987).

There are no groundwater monitoring wells at SWMU 29.

CONCEPTUAL SITE MODEL

The former PCP Dip Tank was used to treat wooden pallets. It is assumed that PCP solution was

released to the environment via tank leaks and/or during process steps that may have allowed PCP

solution to drip onto the soil surrounding the tank during removal of the treated wood from the solution. If

the leaks were large enough, it is possible that some of the PCP solution could have drained beyond the

soil surrounding the tank and down the slope located west of the PCP tank.

After release to surface soil, the PCP solution could have migrated vertically downward during

precipitation events into subsurface soil and groundwater, and possibly result in a complete exposure

pathway to human receptors that could consume incidental groundwater or soil, or could make direct

dermal contact with these media. PCP in surface soil could flow as overland runoff toward areas of lower

elevation, especially within existing surface drainage channels. These channels could then transport the

contaminants in surface water and sediment to lower elevations within the channels. PCP degrades

readily in shallow surface water when exposed to light. So the persistence of PCP is expected to be short

under those conditions. PCP impurities and degradation products would exhibit similar fates but dioxins

and furans would be significantly more persistent.

PCP is generally considered to be mobile in the soil environment, but its mobility is highly dependent on

pH, being least mobile under conditions of high pH and organic content. The soil pH values at SWMU 29

are expected to fall into the 5 to 8 range. PCP is moderately persistent in soil, with a reported field half-

life of 45 days (Extoxnet, 2011). PCP sorption is expected to increase in soils with higher proportions of

soil organic matter decreasing its mobility. PCP degradation is considered to occur primarily by anaerobic

biodegradation in flooded or anaerobic (airless) soils, at higher temperatures, and in the presence of

organic matter in the soil.

The RFI sampling was limited to soil. Groundwater was not addressed in this RFI. The RFI surface soil

sampling results indicate that detections of SVOCs and PAHs in surface soil were widespread throughout

the site. However, there were no detections of PCP in surface soil or subsurface soil. The majority of the
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maximum SVOCs results were located directly beneath the assumed location of the former PCP Dip

Tank. Detections of SVOCs and PAHs in subsurface soil were also primarily beneath or surrounding the

location of the former PCP Dip Tank and at one location west of the Tank.

The general area of contamination at the site appears to be primarily beneath the location of the former

PCP Tank. The soil sampling locations downgradient and west have lower concentrations of site-related

chemicals of concern (COCs) than sampling locations within the area of the former PCP Dip Tank.

Although, some residual contamination (PAHs) may be due to operations of the PCP Dip Tank, no PCP

was detected in any of the soil samples collected and analyzed. The SVOC contamination is most likely

associated with the construction fill material, which contained asphalt, used at SWMU 29. Groundwater

was not sampled because PCP was not detected in the subsurface soils.

RISK ASSESSMENTS

A baseline HHRA and a screening-level ERA were conducted. The findings are described in the text

below.

BASELINE HUMAN HEALTH RISK ASSESSMENT

A baseline HHRA was performed to characterize the potential risks to likely human receptors under

current and potential future land use. Potential receptors under current land use are industrial workers,

construction works, and trespassers. Potential receptors under future land use are child and adult

recreational users, and hypothetical child and adult residents.

The following chemicals were detected at maximum concentrations exceeding screening-levels and were

retained as chemicals of potential concern (COPC):

 Surface Soil – benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and

dibenzo(a,h)anthracene.

 Subsurface Soil – benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.

No noncarcinogenic toxicity criteria were available for the identified COPCs: therefore, noncarcinogenic

risks could not be estimated.
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Incremental lifetime cancer risks (ILCRs) for all receptors exposed to surface soil and subsurface soil at

SWMU 29 under the RME and CTE scenarios were less than or within USEPA’s and IDEM’s target risk

range of 1x10
-6

to 1x10
-4

.

ECOLOGICAL RISK ASSESSMENT

The screening-level ERA evaluated the potential for adverse ecological impacts due to site-related soil

contamination. Bioaccumulation of contaminants into various biological media (e.g., plants, invertebrates,

small mammals) depends on characteristics of the media such as pH, organic carbon, etc. Therefore,

actual BAFs at the sites may be different than those used in the ERA and obtained from the literature. In

particular, wildlife that typically roam over multiple sample locations are unlikely to obtain all of their food

from within the most contaminated areas at SWMU 29. Based on the initial screening of the chemical

data, several chemicals were initially selected as COPCs in surface soil because they did not have

screening-levels. These chemicals were then further evaluated to refine the list of COPCs, and to better

characterize risks to ecological receptors. In summary:

 No chemicals were retained as COPCs for potential risks to terrestrial plants and soil invertebrates.

 No chemicals were retained as COPCs for mammals and birds.

SUMMARY AND RECOMMENDATIONS

Table ES-1 presents a summary of receptor-specific human health risks and hazards, ecological risks,

and recommendations for future actions for SWMU 29.

The purpose of the RFI phase of this project was to identify possible contaminant releases to soil that

may require further investigation or pose a threat to human health and the environment.

All soil analytical data obtained during this RFI for SWMU 29 are considered to be valid for their intended

purpose. It is believed that all reported data are adequately representative of site conditions and targeted

soil populations. Results of the HHRA indicate that ILCRs for all receptors exposed to surface soil and

subsurface soil at SWMU 29, under the RME and CTE scenarios, were less than or within USEPA’s and

IDEM’s target risk range of 1x10
-6

to 1x10
-4

. The results of the screening ERA indicate that no chemicals

were retained as COPCs for potential risks to terrestrial plants, soil invertebrates, mammals, or birds.

The results of the human health and ecological risk assessments indicate that SWMU 29 does not require

further investigation and does not pose an unacceptable risk to human health and the environment.
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Therefore, it is recommended that SWMU 29 be designated as a no further action (NFA) site and

eliminated from further consideration.



TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEALTH RISKS AND HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS 

SWMU 29 - RFI REPORT

NSA CRANE

CRANE, INDIANA

PAGE 1 OF 2

Receptor

Population

Environmental

Medium

Overall 

Carcinogenic 

Risk

(Human)

Overall Hazard 

Index

(Human)

Overall Risk

(Ecological)

Critical Pathways and

Chemicals of Concern
Recommendations

Construction 
Workers
(future land use)

Surface Soil 7E-08 NA(1) NA NA NFA

Industrial Workers 
(current and future 
land use)

Surface Soil 1E-06 NA(1) NA NA NFA

Adolescent 
Trespasser (current 
and future land use)

Surface Soil 2E-07 NA(1) NA NA NFA

Small Child (0 to 6 
years) Recreational 
User (future land 
use)

Surface Soil 1E-06 NA(1) NA NA NFA

Adult Recreational 
User (future land 
use)

Surface Soil 3E-07 NA(1) NA NA NFA

Lifelong Recreational 
User (future land 
use)

Surface Soil 2E-06 NA NA NA NFA

On-base Residents 
(Children) (future 
land use)

Surface Soil 1E-05 NA(1) NA NA NFA

On-base Residents 
(Adult) (future land 
use)

Surface Soil 2E-06 NA(1) NA NA NFA

On-base Residents 
(Lifelong) (future 
land use)

Surface Soil 2E-05 NA NA NA NFA

Construction 
Workers
(future land use)

Subsurface Soil 1E-07 NA(1) NA NA NFA

Industrial Workers 
(current and future 
land use)

Subsurface Soil 2E-06 NA(1) NA NA NFA

Adolescent 
Trespasser (current 
and future land use)

Subsurface Soil 4E-07 NA
(1) NA NA NFA

(1) (2) 



TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN HEALTH RISKS AND HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS 

SWMU 29 - RFI REPORT

NSA CRANE

CRANE, INDIANA

PAGE 2 OF 2

Receptor

Population

Environmental

Medium

Overall 

Carcinogenic 

Risk

(Human)

Overall Hazard 

Index

(Human)

Overall Risk

(Ecological)

Critical Pathways and

Chemicals of Concern
Recommendations

Small Child (0 to 6 
years) Recreational 
User (future land 
use)

Subsurface Soil 2E-06 NA(1) NA NA NFA

Adult Recreational 
User (future land 
use)

Subsurface Soil 4E-07 NA(1) NA NA NFA

Lifelong Recreational 
User (future land 
use)

Subsurface Soil 3E-06 NA NA NA NFA

On-base Residents 
(Children) (future 
land use)

Subsurface Soil 2E-05 NA(1) NA NA NFA

On-base Residents 
(Adult) (future land 
use)

Subsurface Soil 3E-06 NA(1) NA NA NFA

On-base Residents 
(Lifelong) (future 
land use)

Subsurface Soil 2E-05 NA NA NA NFA

Terrestrial Plants 
and Invertebrates

Surface Soil Acceptable

Mammals and Birds Surface Soil Acceptable

1 - There were no noncarcinogenic COPCs, therefore hazard indices were not calculated.

COPC = Chemical of potential concern.

NA = Not applicable.
NFA = No further action.
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1.0 INTRODUCTION

Tetra Tech, Inc. (Tetra Tech) has prepared this Resource Conservation and Recovery Act (RCRA)

Facility Investigation (RFI) Report for the Solid Waste Management Unit (SWMU) 29 (PCP Dip Tank),

Naval Support Activity (NSA) Crane, located in Crane, Indiana, through the Naval Facilities Engineering

Command Midwest (NAVFAC Midwest). This RFI was performed under Contract Task Order (CTO)

F27N for the Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number

N62470-08-D-1001.

A pentachlorophenol (PCP) wood preservation chemical dip tank was located at SWMU 29 and operated

between 1950 and 1965. NSA personnel reported that the dip tank leaked. However, there was no

documentation available indicating the number of leaks, dates, or estimated quantities of PCP that may

have leaked from the tank. The tank was removed in 1965. An Initial Assessment Study (IAS) conducted

in 1983 inspected the dip tank location and revealed there is no vegetation stress or evidence to confirm

the PCP leak (NEESA, 1983). The IAS found no evidence of a leak and recommended no further action

(NFA). In 1987, a Preliminary Review/Site Inspection (A.T. Kearney, 1987) was conducted and

recommended that soil should be sampled in the location of the former tank to verify the conclusions of

the IAS Study. There are no groundwater monitoring wells at this SWMU.

1.1 PURPOSE

The purpose of this RFI Report is to describe the site investigation activities conducted at SWMU 29 and

to present the results and interpretation for the investigation. This report provides information regarding

concentrations of site-specific semi-volatile organics (SVOCs), polynuclear aromatic hydrocarbons

(PAHs), PCP, PCP-related compounds, and PCP degradation byproducts in surface soils and subsurface

soils at SWMU 29. In addition, human health and ecological risks associated with SWMU 29 were

evaluated by way of a baseline human health risk assessment (HHRA) and a screening-level ecological

risk assessment (ERA). The risk assessments were performed using the data collected during the field

investigation conducted in July 2011.

1.2 SITE BACKGROUND

1.2.1 Site Location and Description

NSA Crane is located in a rural, sparsely populated region of south-central Indiana, approximately

75 miles southwest of Indianapolis, 60 miles northwest of Louisville, Kentucky, and immediately east of
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Burns City and Crane Village, Indiana. A site location map of the NSA Crane facility is provided as

Figure 1-1. NSA Crane encompasses approximately 62,463 acres, or approximately 98 square miles, of

the northern portion of Martin County and smaller portions of Greene, Daviess, and Lawrence Counties.

SWMU 29 is contained within the boundary of NSA Crane and is located just south of Lake Greenwood in

the northwest portion of the base. Drainage from SWMU 29 flows into an unnamed creek that drains into

Lake Greenwood, which is 800 feet northwest of SWMU 29 (see Figure 1-2). The location of SWMU 29

within the drainage basins of NSA Crane is shown on Figure 1-2.

1.2.2 Site History

The SWMU 29 PCP Dip Tank was located approximately 75 feet northwest of Building 56 at NSA Crane.

As discussed, the SWMU 29 Dip Tank was in operation between 1950 and 1965 and NSA personnel

reported that the dip tank leaked, but no information is available documenting the releases. The dip tank

was removed in 1965. SWMU 29 includes the location of the former PCP Dip Tank as well as the

surrounding area (see Figure 1-3).

1.3 PREVIOUS INVESTIGATIONS

The ISA of the PCP Dip Tank was conducted in 1983 (NEESA, 1983). The purpose of the ISA was to

identify and assess sites posing a potential threat to human health or the environment due to

contamination from past hazardous materials operations. The former PCP Dip Tank location was

evaluated with regard to contamination characteristics, migration pathways, and pollutant receptors. The

ISA inspection revealed that there was no vegetation stress, soil staining, or other evidence indicating a

potential PCP leak and recommended no further action.

In 1987 (A.T. Kearney, 1983), a Preliminary Review/Visual Site Inspection was conducted at SWMU 29 to

identify and evaluate the potential for releases to the environment of PCP and the need for further

actions. The results of the Preliminary Review/Inspection Report recommended that soil should be

sampled in the location of the former tank to verify the conclusions of the ISA Study.

1.4 REPORT ORGANIZATION

This report was prepared in the following format, standard for an RFI Report.
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 Section 1.0 of the report is the introduction, including the purpose, site background, site description,

site history, previous investigations, and report organization.

 Section 2.0 describes the study area field sampling activities and procedures associated with the data

collection.

 Section 3.0 discusses data presentation and data quality review.

 Section 4.0 describes the physical characteristics of SWMU 29.

 Section 5.0 presents an evaluation of the nature and extent of contamination detected at SWMU 29 in

this field investigation.

 Section 6.0 presents a discussion on the fate and transport of the contaminants and the conceptual

site model.

 Section 7.0 identifies the chemicals of concern (COCs) and presents the results of the HHRA.

 Section 8.0 presents the results of the screening level ERA.

 Section 9.0 presents conclusions and recommendations.

The information included in each appendix of the RFI Report is summarized below:

 Appendix A – Photographs

 Appendix B – Field Forms

- B.1 – Boring and Soil Log Sheets

- B.2 – Field Notes

- B.3 – Calibration Logs

- B.4 – Chain of Custody

 Appendix C - Analytical Data

- C.1 – SWMU 29 Analytical Data Surface Soil

- C.2 – SWMU 29 Analtyical Data Subsurface Soil
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 Appendix D – Data Quality Review

 Appendix E – Supporting Documentation for the Human Health Risk Assessment

 Appendix F – Supporting Documentation for the Ecological Risk Assessment
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2.0 FIELD INVESTIGATION

This section presents sampling activities, procedures, and documentation utilized during field operations

performed July 13, 2011, at NSA Crane SWMU 29.

2.1 OVERVIEW

RFI field activities were conducted July 13, 2011. All work performed was conducted in accordance with

the procedures and methodologies described in the United States Environmental Protection Agency

(USEPA)approved Uniform Federal Policy for Sampling and Analysis Plan (UFP-SAP) (Tetra Tech, 2011).

Standard Operating Procedures (SOPs) that governed the field work are included in Appendix D of the

approved UFP-SAP (Tetra Tech, 2011).

Photographs are provided in Appendix A. Sample locations of SWMU 29, copies of all field forms,

records, field logbooks, and health and safety documentation associated with the field investigation are

provided in Appendix B of this document.

2.2 MOBILIZATION/DEMOBILIZATION

Following approval of the UFP-SAP (Tetra Tech, 2011), Tetra Tech began mobilization activities. All field

team members reviewed the approved UFP-SAP, associated appendices, and the Health and Safety Plan

(HASP) prior to the start of project activities. In addition, the Field Operations Leader (FOL) held field

team orientation meetings prior to the start of field activities to ensure that personnel were familiar with the

scope of the field activities.

Prior to the initiation of fieldwork, the FOL arrived at the site and began on-site mobilization activities.

These activities included coordination with base personnel and utility clearance of all proposed boring

locations through the NSA Crane Public Works Office. The equipment required for the field activities was

shipped to the site. The Project Manager (PM) was onsite to observe and help coordinate sampling

activities. At the conclusion of the field activities, the FOL oversaw the decontamination and

demobilization of all equipment.
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2.3 SUBSURFACE INVESTIGATION METHODOLOGIES AND PROCEDURES

2.3.1 Drilling

All borings were installed in accordance with SOP-05 (Tetra Tech, 2011) and logged in accordance with

SOP-07 (Tetra Tech, 2011). Boring logs can be found in Appendix B.1. Drilling methods used during

each round, along with boring date, boring depth, and depth intervals for soil sampling are presented in

Table 2-1.

Eleven borings for soil sampling were drilled using direct-push technology (DPT) methods (see Table 2-1).

The DPT method involves pushing sampling tools hydraulically and/or mechanically downward into the

ground to the desired depth. Soil samples were collected from borings for chemical analyses and for

lithologic logging. All samples obtained from the boreholes were screened with a photoionization detector

(PID) immediately upon opening. All PID readings were recorded on the boring logs. Soil sample

collection information is provided in Section 2.4.1.

Figure 2-1 shows the locations of all soil borings completed as part of the RFI at SWMU 29. The

exposure unit for this study is the area where the former PCP Dip Tank was located just northwest of

Building 0056. This exposure unit is illustrated on Figure 2-1. This exposure unit has an area of

approximately 0.05 acres and is comprised of the location of the former PCP Dip Tank, a perimeter zone

(1,950 sq ft) where staging of Dip Baskets may have occurred, and an extended area (630 sq ft) on the

west side of the tank where spilled solution may have flowed downslope from the tank. The location and

size of this area were selected on the basis of information from aerial photos and original design drawings

and the project team is willing to accept the overestimates of risk for this initial phase of investigation.

DPT soil borings were advanced to refusal (bedrock), which was less than 10 feet below ground surface

(bgs) at all boring locations. The sample depths for SWMU 29 soil samples are listed in Table 2-1.

2.3.2 Borehole and Sample Logging

A Tetra Tech geologist maintained a log for each boring in accordance with SOP-07 (Tetra Tech, 2011).

The boring logs for each round can be found in Appendix B.1, and at a minimum, contain the following

information:

 Boring identification

 Name of geologist logging the boring

 Name of drilling contractor
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 Sample number and type

 Sample depth

 Sample recovery and sample interval

 Soil density or cohesiveness

 Soil color

 Unified Soil Classification System (USCS) material descriptions

 Rock type and description, recovery, and rock quality designation (RQD)

 Location of boring

 Drilling problems or deviations from the project-specific approved Quality Assurance Project Plan

(QAPP) or the Addendums No. 1 and No. 2 to the approved QAPP.

 Date(s) of drilling

 Screening instrument readings

In addition, depths of changes in lithology, sample moisture observations, PID readings, drilling methods,

and total depth of each borehole were included on each log, as well as any other pertinent observations.

2.3.3 Borehole Abandonment

All DPT soil borings at SWMU 29 were backfilled with bentonite chips and hydrated in accordance with the

manufacturer’s specifications. The ground surface at all boring locations was restored to its original

condition.

2.4 SAMPLING OPERATIONS

This section discusses the methodology for all soil sampling activities performed at SWMU 29. Table 2-2

provides a summary of all samples collected, as well as a list of the proposed analyses. Table 2-3

provides the reasoning why a proposed sample was not collected or why additional samples were

collected at the borehole. If the borehole location for the sample collected was moved in a horizontal

direction for safety reasons, it is discussed below in Section 2.5 (Deviations from the Work Plan).

2.4.1 Soil Sampling

During field activities for the RFI, 20 soil samples, plus two duplicate samples, were collected from 11 soil

borings. Soil samples were collected via DPT in accordance with SOP-05 (Tetra Tech, 2011). Figure 2-1

presents the soil boring locations. Soil sample log sheets are included in Appendix B.1 of this document.
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2.4.1.1 Surface Soil Sampling

Ten of the 11 proposed surface soil samples were collected. Five of the 10 samples were collected from

0 to 2 feet bgs and five of the samples were collected from 0 to 4 feet bgs. All surface soil samples

consisted of fill material. The surface soil samples were collected utilizing DPT methods from the ground

surface to depths ranging from 2 feet below ground surface (bgs) to as deep as 4 feet bgs, depending on

the thickness of the fill material, which contained large-sized gravel and pieces of asphalt. The surface

soil samples were collected beneath the gravel fill material zone from soil-like material. Upon retrieval, all

samples were monitored for the presence of volatile organic compounds (VOCs) using a PID. The results

of this screening were recorded on the boring logs and/or soil sample log sheets (Appendix B.1). No PID

readings were observed above background. All soil samples were collected in 4-ounce jars following

homogenization and placed on ice in a cooler for shipment. The surface soil samples were analyzed for

diesel-range organics (DRO), PCP, and SVOCs. Soil samples collected for dioxin/furans were extracted

at the fixed based laboratory (FBL) but were held for analysis pending PCP analytical results.

2.4.1.2 Subsurface Soil Sampling

Ten of the proposed 22 subsurface soil samples were collected at SWMU 29. Subsurface soil samples

were collected at various depths between 2 to 6 feet bgs using DPT drilling

Upon retrieval, all subsurface samples were monitored for the presence of VOCs using a PID. The results

of this screening were recorded on the boring logs and/or soil sample log sheets (found in Appendix B.1 of

this document). No PID readings were observed above background. All soil samples were collected in

4-ounce jars following homogenization and placed on ice in a cooler for shipment. The subsurface soil

samples were analyzed for DRO, PCP, and SVOCs. Soil samples collected for dioxin/furans were

extracted at the FBL but were held for analysis pending PCP analytical results

2.5 DEVIATIONS FROM THE WORK PLAN (SWMU 29)

 Soil boring 29SB02 was moved approximately 6 feet south, due to an overhead power line.

 Soil boring 29SB08 was moved approximately 3 feet south, away from overhead power lines.

 Soil boring 29SB09 was moved approximately 7 feet southeast, due to nearby overhead power lines

and an underground water line.

 Soil boring 29SB11 was moved 2 feet east, away from overhead power lines.
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 All borings were drilled twice [boring locations for duplicate and matrix spike/matrix spike duplicate

(MS/MSD) collection were drilled three times] due to low sample recovery. The borings were within 1

to 2 feet of each other. A large amount of fill material (pebbles, etc.) was present and little native soil

was found above the bedrock.

 Three soil sample collection depths were proposed, one surface (0 to 2 feet) and two subsurface (2 to

6 feet and 6 to 10 feet) for a total depth of 10 feet bgs, at each soil boring location. At all of the 11

borings, bedrock was encountered prior to 10 feet bgs; therefore, the total samples collected were

reduced. One surface and one subsurface soil sample was collected at all soil boring locations,

except at 29SB004, where only the surface soil sample was collected and at 29SB003, where only the

subsurface soil was collected.

 The original proposed depths for the surface and subsurface soil samples, collected at each of the soil

boring locations, was altered. The surface soil sample total depth varied from 0 to 2 feet to 0 to 4 feet

bgs, depending on the amount of fill material encountered. The subsurface soil sample collected was

the depth just beneath the fill material to bedrock refusal. The deepest overburden soil material

encountered prior to bedrock refusal was at a depth of 6.5 feet bgs at 29SB006.

2.6 FIELD SAMPLE DOCUMENTATION

Sample documentation consisted of the completion of boring logs, matrix-specific sample log sheets,

sample bottle tags, chain-of-custody records, field task modification request (FTMR) forms, equipment

calibration log sheets, field logbooks, and health and safety documentation. Field documentation was

completed as per SOP-03 (Tetra Tech, 2011). The sample log sheets contain information such as

sample location and sample identification (ID), container requirements and analyses to be performed,

sample type, time, date, and method of sample collection. Any unusual circumstances encountered

during sample collection were noted on the form. Sample log sheets can be found in Appendix B.1 of this

document. Equipment calibration log sheets are discussed in Section 2.10.1 and can be found in

Appendix B.3 of this document. Chain-of-custody records (see Appendix B.4) were used to track each

sample from collection to receipt and analysis at the laboratory. Upon completion of sample analyses,

sample bottle tags were forwarded by laboratory personnel to the NSA Crane Environmental Protection

Department (EPD) for storage.
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2.7 SAMPLE HANDLING, PACKAGING, AND SHIPPING

Sample handling activities included field-related considerations concerning the selection of sample

containers, preservatives, allowable holding times, sample custody, and maintaining samples at the

appropriate storage temperature. Sampling containers were sealed in Ziploc® plastic bags, and glass

containers were wrapped in plastic bubble wrap to minimize the possibility of breakage during transport.

The sample containers were then placed in a cooler lined with a large plastic garbage bag. The cooler

was packed with a cushioning material (bubble wrap) to prevent container breakage. Samples were

cooled immediately after collection with ice placed over the sample containers. A temperature blank was

placed in each cooler prior to shipment. The plastic garbage bag was sealed with a knot, and the chain-

of-custody form was sealed in a Ziploc bag and taped to the inside of the cooler lid. A signed and dated

custody seal was applied to each end of the cooler and then covered with strapping tape to provide a

tamper-evident seal. A Federal Express airbill was applied to the shipping cooler. Tetra Tech

maintained custody of the samples until they were relinquished to Federal Express®. The Federal

Express® tracking number (airbill number) was recorded on the chain-of-custody form, and the sender's

copy of the airbill was maintained for shipment tracking, if needed. All samples were shipped to the

laboratories for overnight delivery and were received within sample holding times. Sample bottle tags

were removed from each sample bottle by laboratory personnel and forwarded to the NSA EPD.

2.8 QUALITY CONTROL SAMPLES

Quality assurance/quality control (QA/QC) samples were collected and generated during sampling

activities to monitor both field and laboratory procedures. These procedures are detailed in the approved

UFP-SAP. QA/QC samples included field duplicates, equipment rinsate blanks, trip blanks, source water

blanks, and temperature blanks. Field duplicate tabulated results are presented in Appendix C (Analytical

Database) of this document. These types of QA/QC samples are briefly described below:

 Field Duplicates - Field duplicates consisted of two samples collected independently at a sampling

location. The boring locations for the duplicate samples were drilled three times due to low sample

recovery. Field duplicates were collected to assess the overall precision of the sampling and analysis

program.

 Temperature blanks - Temperature blanks were used to determine if samples were adequately cooled

during shipment. Temperature blanks consisted of analyte-free water poured into a clean sample

container at the site or supplied by the fixed-based laboratory. One temperature blank was submitted

to the laboratory in each cooler, and the temperature was checked upon receipt at the laboratory.
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2.9 FIELD INSTRUMENT MEASUREMENTS

Field measurements included ambient air measurements monitoring of organic vapors in the breathing

zone during intrusive field investigation activities and monitoring of organic vapors emanating from site

sources such as soil samples. A PID was used for this purpose.

2.9.1 Equipment Calibration

Instruments used in the field were calibrated daily prior to use according to the manufacturers'

requirements and in accordance with applicable SOPs. Equipment calibration logs can be found in

Appendix B.3.

2.9.2 Field Investigation Preventive Maintenance Procedures/Schedule

The field instruments for this project included the PID. The specific preventive maintenance procedures

followed for field equipment were those recommended by the equipment manufacturers.

A maintenance check was conducted on the PID before the start of sampling. The check indicated no

anomalies or other indications that the PID needed maintenance and was therefore used during sample

collection.

2.10 DECONTAMINATION

The nondedicated, nondisposable equipment involved in field sampling activities was decontaminated

before beginning work, during drilling and sampling activities, and at the completion of the RFI activities in

accordance with SOP-04. This equipment included drilling rigs, down-hole tools, augers, and soil

sampling equipment.

2.10.1 Major Equipment

All down-hole equipment, including down-hole drilling tools, were steam cleaned with high-pressure hot

water prior to beginning work, between borings, and at the conclusion of each shift of drilling.
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2.10.2 Sampling Equipment

All nondedicated (reusable) equipment used for collecting samples was decontaminated both before field

sampling, between sample collections, and at the end of each sampling event. This equipment included

stainless-steel trowels, stainless-steel mixing bowls, etc. The following decontamination steps were

taken:

 Potable water and phosphate-free detergent wash (scrub if necessary)

 Potable water rinse

 Deionized (DI) water rinse

 Air dry (if possible)

 Wrap in aluminum foil (if not to be used immediately)

An isopropanol rinse was not necessary because no oily residue was evident on the sampling equipment.

2.11 FIELD CORRECTIVE ACTION

Corrective action is the process of identifying, recommending, approving, and implementing measures to

counter unacceptable procedures or "out of quality control" performance that can affect data quality, or

modifying procedures to address unexpected/unusual field conditions encountered. The PM was

responsible for assessing the suspected problems in consultation with the FOL and the field geologist.

Corrective action for the SWMU 29 soil sampling program included the following conditions:

 Relocation of four proposed sampling locations due to presence of overhead power lines.

 Collected surface soil samples to 4 feet bgs due to the present of fill material and little native soil

 Collected fewer subsurface samples due to bedrock being encountered prior to 10 feet bgs.

No nonconformances or suspected deficiencies occurred during the field investigation; however,

deviations from the approved UFP-SAP occurred and are addressed in Section 2.5.

2.12 INVESTIGATION-DERIVED WASTE HANDLING

The field investigations generated several types of potentially contaminated waste including investigation-

derived waste (IDW), personal protective equipment (PPE), decontamination fluids from the drill rig,
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sampling equipment decontamination fluids, DPT macrocore plastic sleeves, development and purge

water, and soil cuttings. Management of each residue was performed as follows:

PPE and DPT Macrocore Plastic Sleeves – All PPE, and macrocore plastic sleeves were decontaminated,

double bagged, and placed in NSA Crane trash receptacles (i.e., dumpsters).

Drill and Sampling Equipment Decontamination Fluids – All well development and purge waters and

equipment decontamination fluids were collected and discharged to the NSA Crane permitted waste

treatment plant.

Waste Cuttings, Cores, and Rock from Drilling Activities – For each boring, the cuttings produced were

scanned for VOCs with a PID. VOC readings were at background levels for all borings; therefore, cuttings

were used as backfill since all borings terminated above the water table. Any remaining cuttings were

spread on the ground in the immediate vicinity of the boring.

Additional requirements for IDW handling can be found in the specific IDW SOP 6 contained in the

Appendix D of the SWMU 29 UFP-SAP (Tetra Tech, 2011).

2.13 SITE MANAGEMENT AND FACILITY SUPPORT

The FOL was designated as the lead in coordinating all day-to-day activities during the investigation. The

FOL was responsible for ensuring that all field team members (including subcontractors) were familiar

with the approved UFP-SAP and the HASP. Additionally, the FOL was responsible for all sampling

operations, QA/QC, field documentation requirements, and field change orders. The FOL reported to the

TOM on a daily basis regarding the status of fieldwork.

All site preparation, mobilization/demobilization, and sampling activities were coordinated through NSA

Crane personnel.

2.14 RECORDKEEPING

Various hardcover, bound record books were maintained for each field activity in accordance with SOP-03

(Tetra Tech, 2011). The Master Site Logbook served as the overall record of field activities. Information

recorded daily in the Master Site Logbook included daily field activities, weather conditions, identity of and

arrival and departure times of personnel, management issues, etc. Copies of field log books are included

in Appendix B.2.
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The FOL was responsible for the maintenance and security of all field records. Eventually, all field

records, chain-of-custody forms, sample log sheets, field forms, logbooks, and notebooks were docketed

and incorporated in the central project file.



TABLE 2-1

BORING DATES AND DEPTHS

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

Boring Number
Total Depth 

(feet bgs)
Drilling Method Date Drilled

Depth Interval(s) of 

Soil Samples

(feet bgs)

29SB001 3 DPT 13-Jul-11 0-2, 2-3
29SB002 6 DPT 13-Jul-11 0-4, 4-6
29SB003 5.6 DPT 13-Jul-11 4-6
29SB004 3.5 DPT 13-Jul-11 0-4
29SB005 5.8 DPT 13-Jul-11 0-4, 4-6
29SB006 6.5 DPT 13-Jul-11 0-2, 2-7
29SB007 3.3 DPT 13-Jul-11 0-2, 2-4
29SB008 5.5 DPT 13-Jul-11 0-4, 4-6
29SB009 5.7 DPT 13-Jul-11 0-4, 4-6
29SB010 4 DPT 13-Jul-11 0-3, 3-4
29SB011 2.7 DPT 13-Jul-11 0-2, 2-3

Notes:
DPT = Direct Push Technology
bgs = below ground surface



TABLE 2-2

SAMPLING SUMMARY

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

SURFACE
29SS001-0002 0 to 2.0 X X X X PID
29SS002-0004 0 to 4.0 X X X X PID
29SS004-0004 0 to 4.0 X X X X PID
29SS005-0004 0 to 4.0 X X X X PID
29SS006-0002 0 to 2.0 X X X X PID
29SS007-0002 0 to 2.0 X X X X PID
29SS008-0004 0 to 4.0 X X X X PID
29SS009-0004 0 to 4.0 X X X X PID
29SS010-0002 0 to 2.0 X X X X PID
29SS011-0002 0 to 2.0 X X X X PID
SUBSURFACE

29SB001-0203 2.0 to 3.0 X X X X PID

29SB002-0406 4.0 to 6.0 X X X X PID

29SB003-0406 4.0 to 6.0 X X X X PID

29SB005-0406 4.0 to 6.0 X X X X PID

29SB006-0206 2.0 to 6.0 X X X X PID

29SB007-0204 2.0 to 4.0 X X X X PID

29SB008-0406 4.0 to 6.0 X X X X PID

29SB009-0406 4.0 to 6.0 X X X X PID
29SB010-0204 2.0 to 4.0 X X X X PID
29SB011-0203 2.0 to 3.0 X X X X PID

29FD071311-01 
(25SB010-0003) 0 to 2.0 X X X X PID

29FD071311-02 
(25SB006-0206) 2.0 to 6.0 X X X X PID

Notes:
bgs  - below ground surface
DRO - Diesel Range Organics
SIM PAHS - Selected Ion Monitoring Polycyclic Aromatic Hydrocarbons
SVOCs - Semi-volatile Organic Carbons
PID - Photoionization detector 
*Contingent upon initial PCP analyses.
**All PID readings were below background.

Depth      

(feet bgs)
Sample Name DRO

SVOC AND 

SIM PAHS

PCP AND 

RELATED 

COMPOUND

**Field Parameters
DIOXINS/

FURANS*



TABLE 2-3

SAMPLE DEVIATION

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

Proposed Soil Sample Reason for not collecting/altering

29SB0010206
Soil sample collected at a depth of 2-3 feet bgs due to boring refusal at 

3 feet bgs.
29SB0010610 Boring Refusal

29SS0020002
Gravel fill material with insufficient soil for sample collection from 0-2.5 

feet bgs.

29SB0020206
Soil sample collected at a depth of 4-6 feet bgs from bottom of fill 

material at 4 feet bgs to boring refusal at 6 feet bgs.
29SB0020610 Boring Refusal

29SS0030002
Gravel fill material with insufficient soil for sample collection from 0-3 

feet bgs.

29SB0030206
Soil sample collected at a depth of 4-6 feet bgs from bottom of fill 

material at 4 feet bgs to boring refusal at 6 feet bgs.
29SB0030610 Boring Refusal

29SS0040002
Gravel fill material with insufficient soil for sample collection from 0-3.5 

feet bgs.

29SB0040206
Gravel fill material was present until 4 feet bgs and boring refusal was 

at 4 feet bgs.
29SB0040610 Boring Refusal

29SS0050002
Gravel fill material with insufficient soil for sample collection from 0-3.5 

feet bgs.

29SB0050206
Soil sample collected at a depth of 4-6 feet bgs from bottom of fill 

material at 4 feet bgs to boring refusal at 6 feet bgs.
29SB0050610 Boring Refusal
29SB0060610 Boring Refusal

29SB0070206
Soil sample collected at a depth of 2-4 feet bgs due to boring refusal at 

4 feet bgs.
29SB0070610 Boring Refusal

29SS0080002
Gravel fill material with insufficient soil for sample collection from 0-3 

feet bgs.

29SB0080206
Soil sample collected at a depth of 4-6 feet bgs from bottom of fill 

material at 4 feet bgs to boring refusal at 6 feet bgs.
29SB0080610 Boring Refusal

29SS0090002
Gravel fill material with insufficient soil for sample collection from 0-3 

feet bgs.

29SB0090206
Soil sample collected at a depth of 4-6 feet bgs from bottom of fill 

material at 4 feet bgs to boring refusal at 6 feet bgs.
29SB0090610 Boring Refusal

29SB0100206
Soil sample collected at a depth of 2-4 feet bgs due to boring refusal at 

4 feet bgs.

29SB0100610 Boring Refusal

29SB0110206
Soil sample collected at a depth of 2-3 feet bgs due to boring refusal at 

3 feet bgs.

29SB0110610 Boring Refusal

bgs - below ground surface
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3.0 DATA PRESENTATION AND QUALITY

This section describes the data and summarizes the data quality for the SWMU 29 field investigation

performed July 13, 2011. Data presentation is provided in Section 3.1 and data quality is described in

Section 3.2.

3.1 DATA PRESENTATION

RFI data were collected as described in Section 2.0. RTI Laboratories, Inc. (RTI) conducted the

analyses, which are summarized for each sample in Table 2-2. Validation and quality review of the data

were conducted by Tetra Tech as described in Section 3.2.

3.1.1 SWMU 29 Data Set Descriptions

3.1.1.1 SWMU 29 Surface Soil Site Data

In the July 2011 RFI investigation, select surface soil samples were collected to determine the potential

presence of DRO, SVOCs, PAHs, and PCP and PCP-related compounds contamination in surface soil at

SWMU 29 in the vicinity of the former PCP Dip Tank.

Some surface soil samples were not collected as scheduled. Explanations for why certain samples were

not collected or were collected in addition to the scheduled samples are provided in Section 2.5 and

Table 2-3. Appendix C-1 contains all the surface soil analytical data generated during the RFI

investigation. The nature and extent of surface soil contamination is described in Section 5.0.

3.1.1.2 SWMU 29 Subsurface Soil Site Data

In the July 2011 RFI investigation, select subsurface soil samples were collected to determine the

potential presence of DRO, SVOCs, PAHs, and PCP and PCP-related compounds contamination in

subsurface soil at SWMU 29 in the vicinity of the former PCP Dip Tank.

Some subsurface soil samples were not collected as scheduled. Explanations for why certain samples

were not collected or were collected in addition to the scheduled sample collections are provided in

Section 2.0 and Table 2-3. Appendix C-2 contains all the subsurface soil analytical data generated during

the RFI Investigation. The nature and extent of subsurface soil contamination is further described in

Section 5.0.
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3.2 DATA QUALITY

This section summarizes the data quality for the July 2011 RFI investigation data sets. A tabulation of

data quality characteristics and a detailed QC data review for this investigation is presented in

Appendix D of this report.

Based on the reviews in Appendix D, the following can be summarized about SWMU 29 data quality.

Sample collection and analysis completeness was generally satisfactory with a few, insignificant

exceptions (See Appendix D). The July 2011 RFI Investigation data were also generally of sufficient

quality to support this RFI. Some analytes exhibited detection limits that exceeded the target levels. The

exceedances are not considered to be excessive and are typical of environmental investigations. These

exceedances should not affect the quality of the data and are of sufficient quality to support human health

and ecological risk assessments.

The general data quality for the SWMU 29 field investigation is summarized below.

3.2.1 Laboratory Accuracy and Precision

Accuracy

Accuracy in the laboratory is measured through the comparison of a laboratory control sample (LCS)

result to a known or calculated value and is expressed as a percent recovery (%R). Surrogates and

internal standards assess accuracy in organic methods. LCSs assess the accuracy of laboratory

operations with minimal sample matrix effects. Surrogate compound analyses measure the combined

accuracy effects of the sample matrix, sample preparation, and sample measurement. Internal

standards, added after preparation, are for sample quantitation. Laboratory accuracy is determined by

comparing calculated %Rs to accuracy control limits specified by the laboratory using the appropriate

analytical method.

Percent recovery is calculated using the following equation:

100x
S

So-Ss
%R 

where %R = percent recovery

Ss = result of spiked sample
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So = result of non-spiked sample

S = concentration of spiked amount.

Table 3-1 shows that the soil results were qualified because of hold time, blank contamination, LCS,

surrogate, internal standard, or calibration noncompliances. The noncompliances in general do not show

any directional bias trends within the data sets. Overall, the laboratory accuracy was acceptable and the

amount of data qualified is not considered excessive. There were no QC deficiencies noted for field

accuracy.

Precision

Precision is a measure of the degree to which two or more measurements are in agreement and

describes the reproducibility of measurements of the same parameter for samples analyzed under similar

conditions.

Precision for chemical parameters is expressed as a Relative Percent Difference (RPD), which is defined

as the ratio of the difference to the mean for the two values being evaluated. RPDs, typically expressed

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as

follows:

 
100x

2/V2V1

V2-V1
RPD




where RPD = relative percent difference

V1, V2 = two results obtained by analyzing duplicate samples

The precision estimates obtained from duplicate field samples encompass the combined uncertainty

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as

applicable), preparation for analysis, and analysis. In contrast, precision estimates obtained from

analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for

analysis, laboratory storage (if applicable), and analysis uncertainties.

Laboratory or field duplicate imprecision did not result in any qualification of the soil data.
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3.2.2 Representativeness

Representativeness is an expression of the degree to which data accurately and precisely depict the

actual characteristics of a population or environmental condition existing at the site.

The UFP-SAP for SWMU 29 – PCP Dip Tank, Building 56 Area (Tetra Tech, 2011), and the use of

standardized sampling, sample handling, sample analysis, and data reporting procedures were designed

so that the final data would be accurate representations of actual site conditions. It is believed that all

reported data are adequately representative of site conditions and intended populations.

3.2.3 Comparability

Comparability is defined as the confidence with which one data set can be compared with another

(e.g., among sampling points and among sampling events). Comparability was achieved by using

standardized sampling and analysis methods, as well as standardized data reporting formats.

Comparability of laboratory measurements was achieved primarily through the use and documentation of

standard sampling and analytical methods. Results were reported in units that ensured comparability with

previous data. Comparability of laboratory measurements was assessed primarily through the use of QC

samples and through adherence to the SAP for SWMU 29 – PCP Dip Tank, Building 56 Area (Tetra Tech,

2011).

3.2.4 Sensitivity

Analytical sensitivity was generally satisfactory to meet DQOs presented in the SAP for SWMU 29 – PCP

Dip Tank, Building 56 Area (Tetra Tech, 2011). However, it was known at the start of the project that the

laboratory could not meet the screening level limits for several analytes. The laboratory reported the

nondetected results down to the limit of detection (LOD) in order to meet the screening level limits for as

many analytes as possible.

Table 3-2 presents the range of nondetected values for analytes that did not meet the screening level

limits for soils. The majority of LOD exceedances are within a factor of 2 to 4 of the targeted risk-based

criterion except for nitrobenzene and 4-chloroaniline, which are not anticipated to be site-related

contaminants. The range and number of exceedances are not considered excessive and should not have

an impact on the quality of the data.

The following are reasons other than the laboratory LOD that can cause a nondetected result to exceed

the screening level limits.
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1. Laboratory or field blank contamination can cause the LOD to be raised to exceed screening level

limits.

2. Percent moisture in soil samples can cause the adjusted LOD to exceed screening level limits.

3. Sample dilution due to concentrations greater than the calibration range of the instrument or due to

matrix interference can raise the LOD to above screening level limits.

The risk assessment will determine the significance, if any, that the nondetected exceedances of the

screening level limits have upon the data set.



TABLE 3-1

QUALIFIED DATA FOR SOIL SAMPLES

RFI SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

PAGE 1 OF 30

SAMPLE ID PARAMETER UNITS

SAMPLE 

RESULT

VALIDATION 

QUALIFIER

QUALIFICATION 

CODE REASON FOR QUALIFICATION

29SB0010203 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0010203 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0010203 2,3,4,6-TETRACHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2,4,5-TRICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0010203 2,4-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2,4-DIMETHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2,4-DINITROPHENOL UG/KG 380 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SB0010203 2,6-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2-CHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2-NITROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 4,6-DINITRO-2-METHYLPHENOL UG/KG 96 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0010203 4-CHLORO-3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 4-NITROPHENOL UG/KG 380 UJ R Surrogate Recovery Noncompliance

29SB0010203 ANTHRACENE UG/KG 7.7 J P Uncertainty Near Detection Limit

29SB0010203 BENZO(G,H,I)PERYLENE UG/KG 32 J P Uncertainty Near Detection Limit

29SB0010203 BENZO(K)FLUORANTHENE UG/KG 24 J P Uncertainty Near Detection Limit

29SB0010203 DIBENZO(A,H)ANTHRACENE UG/KG 13 J H Hold Time Exceedance

29SB0010203 DRO (C08-C28) UG/KG 2200 U A Laboratory Blank Contamination

29SB0010203 HEXACHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0010203 INDENO(1,2,3-CD)PYRENE UG/KG 21 J P Uncertainty Near Detection Limit



TABLE 3-1

QUALIFIED DATA FOR SOIL SAMPLES

RFI SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

PAGE 2 OF 30

SAMPLE ID PARAMETER UNITS

SAMPLE 

RESULT

VALIDATION 

QUALIFIER

QUALIFICATION 

CODE REASON FOR QUALIFICATION

29SB0010203 NAPHTHALENE UG/KG 7.7 UJ CH Calibration and Hold Time Noncompliance

29SB0010203 PENTACHLOROPHENOL UG/KG 96 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0010203 PHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0020406 1,2,4-TRICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0020406 1,4-DICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0020406 2,4,6-TRICHLOROPHENOL UG/KG 20 UJ H Hold Time Exceedance

29SB0020406 2,4-DINITROPHENOL UG/KG 390 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SB0020406 4,6-DINITRO-2-METHYLPHENOL UG/KG 98 UJ C Calibration Noncompliance

29SB0020406 BENZO(A)PYRENE UG/KG 7.9 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0020406 DIBENZO(A,H)ANTHRACENE UG/KG 7.9 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0020406 DRO (C08-C28) UG/KG 1500 U A Laboratory Blank Contamination

29SB0020406 HEXACHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0020406 NAPHTHALENE UG/KG 20 UJ CH Calibration and Hold Time Noncompliance

29SB0020406 PENTACHLOROPHENOL UG/KG 98 UJ CH Calibration and Hold Time Noncompliance

29SB0030406 1,2,4,5-TETRACHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0030406 1,2-DICHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 1,3-DICHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0030406 2,3,4,6-TETRACHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2,4,5-TRICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance



TABLE 3-1

QUALIFIED DATA FOR SOIL SAMPLES

RFI SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

PAGE 3 OF 30

SAMPLE ID PARAMETER UNITS

SAMPLE 

RESULT

VALIDATION 

QUALIFIER

QUALIFICATION 

CODE REASON FOR QUALIFICATION

29SB0030406 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0030406 2,4-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2,4-DIMETHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2,4-DINITROPHENOL UG/KG 380 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SB0030406 2,4-DINITROTOLUENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2,6-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2,6-DINITROTOLUENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-CHLORONAPHTHALENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-CHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-METHYLNAPHTHALENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-NITROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 3-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 4,6-DINITRO-2-METHYLPHENOL UG/KG 94 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0030406 4-CHLORO-3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 4-CHLOROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 4-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 4-NITROPHENOL UG/KG 380 UJ R Surrogate Recovery Noncompliance

29SB0030406 ACENAPHTHENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 ACENAPHTHYLENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 ANTHRACENE UG/KG 19 UJ R Surrogate Recovery Noncompliance



TABLE 3-1

QUALIFIED DATA FOR SOIL SAMPLES

RFI SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

PAGE 4 OF 30

SAMPLE ID PARAMETER UNITS

SAMPLE 

RESULT

VALIDATION 

QUALIFIER

QUALIFICATION 

CODE REASON FOR QUALIFICATION

29SB0030406 BENZO(A)ANTHRACENE UG/KG 26 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0030406 BENZO(A)PYRENE UG/KG 22 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0030406 BENZO(B)FLUORANTHENE UG/KG 28 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0030406 BENZO(G,H,I)PERYLENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 BENZO(K)FLUORANTHENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 CARBAZOLE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 CHRYSENE UG/KG 15 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0030406 DIBENZO(A,H)ANTHRACENE UG/KG 7.6 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0030406 DIBENZOFURAN UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 FLUORANTHENE UG/KG 49 J R Surrogate Recovery Noncompliance

29SB0030406 FLUORENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 HEXACHLOROBENZENE UG/KG 19 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0030406 INDENO(1,2,3-CD)PYRENE UG/KG 38 UJ R Surrogate Recovery Noncompliance

29SB0030406 N-NITROSODIPHENYLAMINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 NAPHTHALENE UG/KG 7.6 UJ CH Calibration and Hold Time Noncompliance

29SB0030406 NITROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 PENTACHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 PENTACHLOROPHENOL UG/KG 94 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0030406 PHENANTHRENE UG/KG 21 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0030406 PHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance
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29SB0030406 PYRENE UG/KG 32 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0050406 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0050406 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0050406 2,3,4,6-TETRACHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2,4,5-TRICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ H Hold Time Exceedance

29SB0050406 2,4-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2,4-DIMETHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2,4-DINITROPHENOL UG/KG 380 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SB0050406 2,6-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2-CHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2-METHYLNAPHTHALENE UG/KG 8.7 J P Uncertainty Near Detection Limit

29SB0050406 2-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2-NITROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 4,6-DINITRO-2-METHYLPHENOL UG/KG 95 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0050406 4-CHLORO-3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 4-NITROPHENOL UG/KG 380 UJ R Surrogate Recovery Noncompliance

29SB0050406 CARBAZOLE UG/KG 170 J P Uncertainty Near Detection Limit

29SB0050406 DIBENZOFURAN UG/KG 84 J P Uncertainty Near Detection Limit

29SB0050406 DRO (C08-C28) UG/KG 310000 J R Surrogate Recovery Noncompliance

29SB0050406 HEXACHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0050406 NAPHTHALENE UG/KG 11 J P Uncertainty Near Detection Limit
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29SB0050406 PENTACHLOROPHENOL UG/KG 95 UJ CH Calibration and Hold Time Noncompliance

29SB0050406 PHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0060206 1,2,4-TRICHLOROBENZENE UG/KG 21 UJ H Hold Time Exceedance

29SB0060206 1,4-DICHLOROBENZENE UG/KG 21 UJ H Hold Time Exceedance

29SB0060206 2,4,6-TRICHLOROPHENOL UG/KG 21 UJ H Hold Time Exceedance

29SB0060206 2,4-DINITROPHENOL UG/KG 410 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SB0060206 4,6-DINITRO-2-METHYLPHENOL UG/KG 100 UJ C Calibration Noncompliance

29SB0060206 BENZO(A)PYRENE UG/KG 8.3 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0060206 DIBENZO(A,H)ANTHRACENE UG/KG 8.3 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0060206 DRO (C08-C28) UG/KG 3900 U A Laboratory Blank Contamination

29SB0060206 HEXACHLOROBENZENE UG/KG 21 UJ H Hold Time Exceedance

29SB0060206 NAPHTHALENE UG/KG 8.3 UJ CH Calibration and Hold Time Noncompliance

29SB0060206 PENTACHLOROPHENOL UG/KG 100 UJ CH Calibration and Hold Time Noncompliance

29SB0060206-D 1,2,4-TRICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0060206-D 1,4-DICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0060206-D 2,4,6-TRICHLOROPHENOL UG/KG 20 UJ H Hold Time Exceedance

29SB0060206-D 2,4-DINITROPHENOL UG/KG 410 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SB0060206-D 4,6-DINITRO-2-METHYLPHENOL UG/KG 100 UJ C Calibration Noncompliance

29SB0060206-D BENZO(A)PYRENE UG/KG 8.1 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0060206-D DIBENZO(A,H)ANTHRACENE UG/KG 8.1 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance
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29SB0060206-D DRO (C08-C28) UG/KG 3300 U A Laboratory Blank Contamination

29SB0060206-D HEXACHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0060206-D NAPHTHALENE UG/KG 8.1 UJ CH Calibration and Hold Time Noncompliance

29SB0060206-D PENTACHLOROPHENOL UG/KG 100 UJ CH Calibration and Hold Time Noncompliance

29SB0070204 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0070204 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0070204 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ H Hold Time Exceedance

29SB0070204 2,4-DINITROPHENOL UG/KG 380 UJ C Calibration Noncompliance

29SB0070204 3-METHYLPHENOL UG/KG 19 UJ C Calibration Noncompliance

29SB0070204 4,6-DINITRO-2-METHYLPHENOL UG/KG 94 UJ C Calibration Noncompliance

29SB0070204 BENZO(A)PYRENE UG/KG 8 UJ H Hold Time Exceedance

29SB0070204 DIBENZO(A,H)ANTHRACENE UG/KG 8 UJ H Hold Time Exceedance

29SB0070204 HEXACHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0070204 NAPHTHALENE UG/KG 8 UJ H Hold Time Exceedance

29SB0070204 PENTACHLOROPHENOL UG/KG 94 UJ H Hold Time Exceedance

29SB0080406 1,2,4,5-TETRACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 1,2,4-TRICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SB0080406 1,2-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 1,3-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 1,4-DICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SB0080406 2,3,4,6-TETRACHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2,4,6-TRICHLOROPHENOL UG/KG 18 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0080406 2,4-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance
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29SB0080406 2,4-DIMETHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2,4-DINITROPHENOL UG/KG 350 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SB0080406 2,4-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2,6-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2,6-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-CHLORONAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-CHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-METHYLNAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-NITROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 3-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 4,6-DINITRO-2-METHYLPHENOL UG/KG 88 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0080406 4-CHLORO-3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 4-CHLOROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 4-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 4-NITROPHENOL UG/KG 350 UJ R Surrogate Recovery Noncompliance

29SB0080406 ACENAPHTHENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 ACENAPHTHYLENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 ANTHRACENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 BENZO(A)ANTHRACENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 BENZO(A)PYRENE UG/KG 7.1 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0080406 BENZO(B)FLUORANTHENE UG/KG 18 UJ R Surrogate Recovery Noncompliance
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29SB0080406 BENZO(G,H,I)PERYLENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 BENZO(K)FLUORANTHENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 CARBAZOLE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 CHRYSENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 DIBENZO(A,H)ANTHRACENE UG/KG 7.1 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0080406 DIBENZOFURAN UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 FLUORANTHENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 FLUORENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 HEXACHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SB0080406 INDENO(1,2,3-CD)PYRENE UG/KG 35 UJ R Surrogate Recovery Noncompliance

29SB0080406 N-NITROSODIPHENYLAMINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 NAPHTHALENE UG/KG 7.1 UJ H Hold Time Exceedance

29SB0080406 NITROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 PENTACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 PENTACHLOROPHENOL UG/KG 88 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0080406 PHENANTHRENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 PHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 PYRENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0090406 1,2,4,5-TETRACHLOROBENZENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 1,2,4-TRICHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0090406 1,2-DICHLOROBENZENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 1,3-DICHLOROBENZENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 1,4-DICHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0090406 2,3,4,6-TETRACHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance
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29SB0090406 2,4,5-TRICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2,4,6-TRICHLOROPHENOL UG/KG 40 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0090406 2,4-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2,4-DIMETHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2,4-DINITROPHENOL UG/KG 400 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SB0090406 2,4-DINITROTOLUENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2,6-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2,6-DINITROTOLUENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-CHLORONAPHTHALENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-CHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-METHYLNAPHTHALENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-NITROANILINE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-NITROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 3-NITROANILINE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 4,6-DINITRO-2-METHYLPHENOL UG/KG 100 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0090406 4-CHLORO-3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 4-CHLOROANILINE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 4-NITROANILINE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 4-NITROPHENOL UG/KG 400 UJ R Surrogate Recovery Noncompliance

29SB0090406 ACENAPHTHENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 ACENAPHTHYLENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 ANTHRACENE UG/KG 20 UJ R Surrogate Recovery Noncompliance



TABLE 3-1

QUALIFIED DATA FOR SOIL SAMPLES

RFI SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

PAGE 11 OF 30

SAMPLE ID PARAMETER UNITS

SAMPLE 

RESULT

VALIDATION 

QUALIFIER

QUALIFICATION 

CODE REASON FOR QUALIFICATION

29SB0090406 BENZO(A)ANTHRACENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 BENZO(A)PYRENE UG/KG 16 UJ CH Calibration and Hold Time Noncompliance

29SB0090406 BENZO(B)FLUORANTHENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 BENZO(G,H,I)PERYLENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 BENZO(K)FLUORANTHENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 CARBAZOLE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 CHRYSENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 DIBENZO(A,H)ANTHRACENE UG/KG 16 UJ CH Calibration and Hold Time Noncompliance

29SB0090406 DIBENZOFURAN UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 FLUORANTHENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 FLUORENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 HEXACHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0090406 INDENO(1,2,3-CD)PYRENE UG/KG 40 UJ R Surrogate Recovery Noncompliance

29SB0090406 N-NITROSODIPHENYLAMINE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 NAPHTHALENE UG/KG 16 UJ H Hold Time Exceedance

29SB0090406 NITROBENZENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 PENTACHLOROBENZENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 PENTACHLOROPHENOL UG/KG 200 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0090406 PHENANTHRENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 PHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 PYRENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0100204 1,2,4-TRICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0100204 1,4-DICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0100204 2,4,6-TRICHLOROPHENOL UG/KG 20 UJ H Hold Time Exceedance
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29SB0100204 2,4-DINITROPHENOL UG/KG 400 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SB0100204 4,6-DINITRO-2-METHYLPHENOL UG/KG 100 UJ C Calibration Noncompliance

29SB0100204 BENZO(A)PYRENE UG/KG 8.1 UJ CH Calibration and Hold Time Noncompliance

29SB0100204 DIBENZO(A,H)ANTHRACENE UG/KG 8.1 UJ CH Calibration and Hold Time Noncompliance

29SB0100204 HEXACHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0100204 NAPHTHALENE UG/KG 8.1 UJ H Hold Time Exceedance

29SB0100204 PENTACHLOROPHENOL UG/KG 100 UJ CH Calibration and Hold Time Noncompliance

29SB0110203 1,2,4-TRICHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0110203 1,4-DICHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0110203 2,3,4,6-TETRACHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2,4,6-TRICHLOROPHENOL UG/KG 40 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0110203 2,4-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2,4-DIMETHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2,4-DINITROPHENOL UG/KG 400 UJ CER

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0110203 2,6-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2-CHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2-NITROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 4,6-DINITRO-2-METHYLPHENOL UG/KG 100 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0110203 4-CHLORO-3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance
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29SB0110203 4-NITROPHENOL UG/KG 400 UJ R Surrogate Recovery Noncompliance

29SB0110203 CARBAZOLE UG/KG 170 J P Uncertainty Near Detection Limit

29SB0110203 DIBENZOFURAN UG/KG 38 J P Uncertainty Near Detection Limit

29SB0110203 DRO (C08-C28) UG/KG 3400 U A Laboratory Blank Contamination

29SB0110203 HEXACHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0110203 NAPHTHALENE UG/KG 16 UJ H Hold Time Exceedance

29SB0110203 PENTACHLOROPHENOL UG/KG 200 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0110203 PHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0010002 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ C Calibration Noncompliance

29SS0010002 2,4-DINITROPHENOL UG/KG 360 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SS0010002 2,4-DINITROTOLUENE UG/KG 18 UJ C Calibration Noncompliance

29SS0010002 4,6-DINITRO-2-METHYLPHENOL UG/KG 90 UJ C Calibration Noncompliance

29SS0010002 ANTHRACENE UG/KG 9.7 J P Uncertainty Near Detection Limit

29SS0010002 CARBAZOLE UG/KG 12 J P Uncertainty Near Detection Limit

29SS0010002 DRO (C08-C28) UG/KG 4000 U A Laboratory Blank Contamination

29SS0020004 1,2,4-TRICHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0020004 1,4-DICHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0020004 2,4,5-TRICHLOROPHENOL UG/KG 17 UJ C Calibration Noncompliance

29SS0020004 2,4,6-TRICHLOROPHENOL UG/KG 17 UJ H Hold Time Exceedance

29SS0020004 2,4-DINITROPHENOL UG/KG 350 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SS0020004 2,4-DINITROTOLUENE UG/KG 17 UJ C Calibration Noncompliance

29SS0020004 4,6-DINITRO-2-METHYLPHENOL UG/KG 87 UJ C Calibration Noncompliance

29SS0020004 CARBAZOLE UG/KG 62 J P Uncertainty Near Detection Limit
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29SS0020004 DIBENZO(A,H)ANTHRACENE UG/KG 52 J HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0020004 DIBENZOFURAN UG/KG 13 J P Uncertainty Near Detection Limit

29SS0020004 DRO (C08-C28) UG/KG 12000 J R Surrogate Recovery Noncompliance

29SS0020004 FLUORENE UG/KG 22 J P Uncertainty Near Detection Limit

29SS0020004 HEXACHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0020004 NAPHTHALENE UG/KG 7.3 UJ CH Calibration and Hold Time Noncompliance

29SS0020004 PENTACHLOROPHENOL UG/KG 87 UJ CH Calibration and Hold Time Noncompliance

29SS0040004 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0040004 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0040004 2,4,5-TRICHLOROPHENOL UG/KG 19 UJ C Calibration Noncompliance

29SS0040004 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ H Hold Time Exceedance

29SS0040004 2,4-DINITROPHENOL UG/KG 380 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SS0040004 2,4-DINITROTOLUENE UG/KG 19 UJ C Calibration Noncompliance

29SS0040004 4,6-DINITRO-2-METHYLPHENOL UG/KG 94 UJ C Calibration Noncompliance

29SS0040004 BENZO(A)ANTHRACENE UG/KG 35 J P Uncertainty Near Detection Limit

29SS0040004 BENZO(G,H,I)PERYLENE UG/KG 36 J P Uncertainty Near Detection Limit

29SS0040004 BENZO(K)FLUORANTHENE UG/KG 28 J P Uncertainty Near Detection Limit

29SS0040004 DIBENZO(A,H)ANTHRACENE UG/KG 7.6 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0040004 DRO (C08-C28) UG/KG 5700 J R Surrogate Recovery Noncompliance

29SS0040004 HEXACHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0040004 INDENO(1,2,3-CD)PYRENE UG/KG 34 J P Uncertainty Near Detection Limit

29SS0040004 NAPHTHALENE UG/KG 7.6 UJ CH Calibration and Hold Time Noncompliance
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29SS0040004 PENTACHLOROPHENOL UG/KG 94 UJ CH Calibration and Hold Time Noncompliance

29SS0040004 PHENANTHRENE UG/KG 24 J P Uncertainty Near Detection Limit

29SS0050004 1,2,4-TRICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0050004 1,4-DICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0050004 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ C Calibration Noncompliance

29SS0050004 2,4,6-TRICHLOROPHENOL UG/KG 18 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0050004 2,4-DINITROPHENOL UG/KG 350 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SS0050004 2,4-DINITROTOLUENE UG/KG 18 UJ C Calibration Noncompliance

29SS0050004 4,6-DINITRO-2-METHYLPHENOL UG/KG 88 UJ C Calibration Noncompliance

29SS0050004 ACENAPHTHENE UG/KG 25 J P Uncertainty Near Detection Limit

29SS0050004 CARBAZOLE UG/KG 26 J P Uncertainty Near Detection Limit

29SS0050004 DIBENZO(A,H)ANTHRACENE UG/KG 7 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0050004 DIBENZOFURAN UG/KG 10 J P Uncertainty Near Detection Limit

29SS0050004 DRO (C08-C28) UG/KG 14000 J R Surrogate Recovery Noncompliance

29SS0050004 FLUORENE UG/KG 21 J P Uncertainty Near Detection Limit

29SS0050004 HEXACHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0050004 NAPHTHALENE UG/KG 7 UJ CH Calibration and Hold Time Noncompliance

29SS0050004 PENTACHLOROPHENOL UG/KG 88 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0060002 1,2,4,5-TETRACHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0060002 1,2-DICHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 1,3-DICHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance
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29SS0060002 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0060002 2,3,4,6-TETRACHLOROPHENOL UG/KG 19 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0060002 2,4,5-TRICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0060002 2,4-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2,4-DIMETHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2,4-DINITROPHENOL UG/KG 370 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SS0060002 2,4-DINITROTOLUENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2,6-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2,6-DINITROTOLUENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-CHLORONAPHTHALENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-CHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-METHYLNAPHTHALENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-NITROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 3-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 4,6-DINITRO-2-METHYLPHENOL UG/KG 93 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0060002 4-CHLORO-3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 4-CHLOROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 4-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 4-NITROPHENOL UG/KG 370 UJ R Surrogate Recovery Noncompliance
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29SS0060002 ACENAPHTHENE UG/KG 19 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0060002 ACENAPHTHYLENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 ANTHRACENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 BENZO(A)ANTHRACENE UG/KG 51 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 BENZO(A)PYRENE UG/KG 69 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 BENZO(B)FLUORANTHENE UG/KG 160 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 BENZO(G,H,I)PERYLENE UG/KG 98 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 BENZO(K)FLUORANTHENE UG/KG 66 J CNR

Calibration, Internal Standard, Surrogate 
Recovery Noncompliance

29SS0060002 CARBAZOLE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 CHRYSENE UG/KG 79 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 DIBENZO(A,H)ANTHRACENE UG/KG 7.5 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0060002 DIBENZOFURAN UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 DRO (C08-C28) UG/KG 14000 J R Surrogate Recovery Noncompliance

29SS0060002 FLUORANTHENE UG/KG 59 J R Surrogate Recovery Noncompliance

29SS0060002 FLUORENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 HEXACHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0060002 INDENO(1,2,3-CD)PYRENE UG/KG 71 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 N-NITROSODIPHENYLAMINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 NAPHTHALENE UG/KG 7.5 UJ CH Calibration and Hold Time Noncompliance
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29SS0060002 NITROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 PENTACHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 PENTACHLOROPHENOL UG/KG 93 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0060002 PHENANTHRENE UG/KG 37 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0060002 PHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 PYRENE UG/KG 170 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0070002 1,2,4,5-TETRACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 1,2,4-TRICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0070002 1,2-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 1,3-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 1,4-DICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0070002 2,3,4,6-TETRACHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0070002 2,4,6-TRICHLOROPHENOL UG/KG 18 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0070002 2,4-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2,4-DIMETHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2,4-DINITROPHENOL UG/KG 370 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SS0070002 2,4-DINITROTOLUENE UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0070002 2,6-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2,6-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2-CHLORONAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance
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29SS0070002 2-CHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2-METHYLNAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2-NITROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 3-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 4,6-DINITRO-2-METHYLPHENOL UG/KG 92 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0070002 4-CHLORO-3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 4-CHLOROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 4-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 4-NITROPHENOL UG/KG 370 UJ R Surrogate Recovery Noncompliance

29SS0070002 ACENAPHTHENE UG/KG 11 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 ACENAPHTHYLENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 ANTHRACENE UG/KG 22 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 BENZO(A)ANTHRACENE UG/KG 56 J R Surrogate Recovery Noncompliance

29SS0070002 BENZO(A)PYRENE UG/KG 54 J R Surrogate Recovery Noncompliance

29SS0070002 BENZO(B)FLUORANTHENE UG/KG 87 J R Surrogate Recovery Noncompliance

29SS0070002 BENZO(G,H,I)PERYLENE UG/KG 36 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 BENZO(K)FLUORANTHENE UG/KG 38 J R Surrogate Recovery Noncompliance

29SS0070002 CARBAZOLE UG/KG 15 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 CHRYSENE UG/KG 67 J R Surrogate Recovery Noncompliance
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29SS0070002 DIBENZO(A,H)ANTHRACENE UG/KG 7.4 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0070002 DIBENZOFURAN UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 DRO (C08-C28) UG/KG 4900 J R Surrogate Recovery Noncompliance

29SS0070002 FLUORANTHENE UG/KG 120 J R Surrogate Recovery Noncompliance

29SS0070002 FLUORENE UG/KG 8.1 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 HEXACHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0070002 INDENO(1,2,3-CD)PYRENE UG/KG 31 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 N-NITROSODIPHENYLAMINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 NAPHTHALENE UG/KG 7.4 UJ H Hold Time Exceedance

29SS0070002 NITROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 PENTACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 PENTACHLOROPHENOL UG/KG 92 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0070002 PHENANTHRENE UG/KG 100 J R Surrogate Recovery Noncompliance

29SS0070002 PHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 PYRENE UG/KG 200 J R Surrogate Recovery Noncompliance

29SS0080004 1,2,4,5-TETRACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 1,2,4-TRICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0080004 1,2-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 1,3-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 1,4-DICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0080004 2,3,4,6-TETRACHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance
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29SS0080004 2,4,6-TRICHLOROPHENOL UG/KG 18 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0080004 2,4-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2,4-DIMETHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2,4-DINITROPHENOL UG/KG 350 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SS0080004 2,4-DINITROTOLUENE UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0080004 2,6-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2,6-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-CHLORONAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-CHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-METHYLNAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-NITROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 3-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 4,6-DINITRO-2-METHYLPHENOL UG/KG 88 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0080004 4-CHLORO-3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 4-CHLOROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 4-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 4-NITROPHENOL UG/KG 350 UJ R Surrogate Recovery Noncompliance

29SS0080004 ACENAPHTHENE UG/KG 35 J R Surrogate Recovery Noncompliance

29SS0080004 ACENAPHTHYLENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 ANTHRACENE UG/KG 57 J R Surrogate Recovery Noncompliance
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29SS0080004 BENZO(A)ANTHRACENE UG/KG 140 J R Surrogate Recovery Noncompliance

29SS0080004 BENZO(A)PYRENE UG/KG 110 J R Surrogate Recovery Noncompliance

29SS0080004 BENZO(B)FLUORANTHENE UG/KG 180 J R Surrogate Recovery Noncompliance

29SS0080004 BENZO(G,H,I)PERYLENE UG/KG 68 J R Surrogate Recovery Noncompliance

29SS0080004 BENZO(K)FLUORANTHENE UG/KG 85 J R Surrogate Recovery Noncompliance

29SS0080004 CARBAZOLE UG/KG 46 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0080004 CHRYSENE UG/KG 130 J R Surrogate Recovery Noncompliance

29SS0080004 DIBENZO(A,H)ANTHRACENE UG/KG 24 J HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0080004 DIBENZOFURAN UG/KG 15 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0080004 DRO (C08-C28) UG/KG 3400 U A Laboratory Blank Contamination

29SS0080004 FLUORANTHENE UG/KG 270 J R Surrogate Recovery Noncompliance

29SS0080004 FLUORENE UG/KG 28 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0080004 HEXACHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0080004 INDENO(1,2,3-CD)PYRENE UG/KG 52 J R Surrogate Recovery Noncompliance

29SS0080004 N-NITROSODIPHENYLAMINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 NAPHTHALENE UG/KG 7.1 UJ H Hold Time Exceedance

29SS0080004 NITROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 PENTACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 PENTACHLOROPHENOL UG/KG 88 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0080004 PHENANTHRENE UG/KG 280 J R Surrogate Recovery Noncompliance

29SS0080004 PHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 PYRENE UG/KG 460 J R Surrogate Recovery Noncompliance
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29SS0090004 1,2,4,5-TETRACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 1,2,4-TRICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0090004 1,2-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 1,3-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 1,4-DICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0090004 2,3,4,6-TETRACHLOROPHENOL UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0090004 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2,4,6-TRICHLOROPHENOL UG/KG 18 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0090004 2,4-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2,4-DIMETHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2,4-DINITROPHENOL UG/KG 350 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SS0090004 2,4-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2,6-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2,6-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-CHLORONAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-CHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-METHYLNAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-NITROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 3-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 4,6-DINITRO-2-METHYLPHENOL UG/KG 88 UJ CR

Calibration and Surrogate Recovery 
Noncompliance
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29SS0090004 4-CHLORO-3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 4-CHLOROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 4-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 4-NITROPHENOL UG/KG 350 UJ R Surrogate Recovery Noncompliance

29SS0090004 ACENAPHTHENE UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0090004 ACENAPHTHYLENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 ANTHRACENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 BENZO(A)ANTHRACENE UG/KG 31 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0090004 BENZO(A)PYRENE UG/KG 38 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0090004 BENZO(B)FLUORANTHENE UG/KG 70 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0090004 BENZO(G,H,I)PERYLENE UG/KG 69 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0090004 BENZO(K)FLUORANTHENE UG/KG 33 J CNPR

Calibration, Internal Standard, Surrogate 
Recovery Noncompliance and Uncertainty 

Near Detection Limit

29SS0090004 CARBAZOLE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 CHRYSENE UG/KG 54 J R Surrogate Recovery Noncompliance

29SS0090004 DIBENZO(A,H)ANTHRACENE UG/KG 7.1 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0090004 DIBENZOFURAN UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 DRO (C08-C28) UG/KG 45000 J R Surrogate Recovery Noncompliance

29SS0090004 FLUORANTHENE UG/KG 30 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0090004 FLUORENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 HEXACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance
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29SS0090004 INDENO(1,2,3-CD)PYRENE UG/KG 40 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0090004 N-NITROSODIPHENYLAMINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 NAPHTHALENE UG/KG 7.1 UJ H Hold Time Exceedance

29SS0090004 NITROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 PENTACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 PENTACHLOROPHENOL UG/KG 88 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0090004 PHENANTHRENE UG/KG 26 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0090004 PHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 PYRENE UG/KG 100 J R Surrogate Recovery Noncompliance

29SS0100002 1,2,4,5-TETRACHLOROBENZENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 1,2,4-TRICHLOROBENZENE UG/KG 35 UJ H Hold Time Exceedance

29SS0100002 1,2-DICHLOROBENZENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 1,3-DICHLOROBENZENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 1,4-DICHLOROBENZENE UG/KG 35 UJ H Hold Time Exceedance

29SS0100002 2,3,4,6-TETRACHLOROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,4,5-TRICHLOROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,4,6-TRICHLOROPHENOL UG/KG 35 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0100002 2,4-DICHLOROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,4-DIMETHYLPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,4-DINITROPHENOL UG/KG 350 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SS0100002 2,4-DINITROTOLUENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,6-DICHLOROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance
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29SS0100002 2,6-DINITROTOLUENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-CHLORONAPHTHALENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-CHLOROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-METHYLNAPHTHALENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-METHYLPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-NITROANILINE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-NITROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 3-METHYLPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 3-NITROANILINE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 4,6-DINITRO-2-METHYLPHENOL UG/KG 87 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0100002 4-CHLORO-3-METHYLPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 4-CHLOROANILINE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 4-NITROANILINE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 4-NITROPHENOL UG/KG 350 UJ R Surrogate Recovery Noncompliance

29SS0100002 ACENAPHTHENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 ACENAPHTHYLENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 ANTHRACENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 BENZO(A)ANTHRACENE UG/KG 11 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002 BENZO(A)PYRENE UG/KG 7.3 J CPR

Calibration,  Surrogate Recovery 
Noncompliance and Uncertainty Near 

Detection Limit

29SS0100002 BENZO(B)FLUORANTHENE UG/KG 15 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002 BENZO(G,H,I)PERYLENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 BENZO(K)FLUORANTHENE UG/KG 17 UJ R Surrogate Recovery Noncompliance



TABLE 3-1

QUALIFIED DATA FOR SOIL SAMPLES

RFI SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

PAGE 27 OF 30

SAMPLE ID PARAMETER UNITS

SAMPLE 

RESULT

VALIDATION 

QUALIFIER

QUALIFICATION 

CODE REASON FOR QUALIFICATION

29SS0100002 CARBAZOLE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 CHRYSENE UG/KG 8 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002 DIBENZO(A,H)ANTHRACENE UG/KG 14 UJ CH Calibration and Hold Time Noncompliance

29SS0100002 DIBENZOFURAN UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 DRO (C08-C28) UG/KG 3600 U A Laboratory Blank Contamination

29SS0100002 FLUORANTHENE UG/KG 20 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002 FLUORENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 HEXACHLOROBENZENE UG/KG 35 UJ H Hold Time Exceedance

29SS0100002 INDENO(1,2,3-CD)PYRENE UG/KG 35 UJ R Surrogate Recovery Noncompliance

29SS0100002 N-NITROSODIPHENYLAMINE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 NAPHTHALENE UG/KG 14 UJ H Hold Time Exceedance

29SS0100002 NITROBENZENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 PENTACHLOROBENZENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 PENTACHLOROPHENOL UG/KG 170 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0100002 PHENANTHRENE UG/KG 7.3 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002 PHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 PYRENE UG/KG 10 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002-D 1,2,4-TRICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SS0100002-D 1,4-DICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SS0100002-D 2,3,4,6-TETRACHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2,4,5-TRICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2,4,6-TRICHLOROPHENOL UG/KG 20 UJ H Hold Time Exceedance
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29SS0100002-D 2,4-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2,4-DIMETHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2,4-DINITROPHENOL UG/KG 400 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SS0100002-D 2,6-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2-CHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2-NITROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 4,6-DINITRO-2-METHYLPHENOL UG/KG 99 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0100002-D 4-CHLORO-3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 4-NITROPHENOL UG/KG 400 UJ R Surrogate Recovery Noncompliance

29SS0100002-D BENZO(A)PYRENE UG/KG 8 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0100002-D DIBENZO(A,H)ANTHRACENE UG/KG 8 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0100002-D DRO (C08-C28) UG/KG 2600 U A Laboratory Blank Contamination

29SS0100002-D HEXACHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SS0100002-D NAPHTHALENE UG/KG 8 UJ CH Calibration and Hold Time Noncompliance

29SS0100002-D PENTACHLOROPHENOL UG/KG 99 UJ CH Calibration and Hold Time Noncompliance

29SS0100002-D PHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0110002 1,2,4-TRICHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0110002 1,4-DICHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0110002 2,4,5-TRICHLOROPHENOL UG/KG 17 UJ C Calibration Noncompliance

29SS0110002 2,4,6-TRICHLOROPHENOL UG/KG 17 UJ H Hold Time Exceedance
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29SS0110002 2,4-DINITROPHENOL UG/KG 350 UJ C Calibration Noncompliance

29SS0110002 2,4-DINITROTOLUENE UG/KG 17 UJ C Calibration Noncompliance

29SS0110002 3-METHYLPHENOL UG/KG 17 UJ C Calibration Noncompliance

29SS0110002 4,6-DINITRO-2-METHYLPHENOL UG/KG 87 UJ C Calibration Noncompliance

29SS0110002 ACENAPHTHENE UG/KG 7.3 J P Uncertainty Near Detection Limit

29SS0110002 ANTHRACENE UG/KG 19 J P Uncertainty Near Detection Limit

29SS0110002 BENZO(A)ANTHRACENE UG/KG 63 J N Internal Standard Noncompliance

29SS0110002 BENZO(A)PYRENE UG/KG 65 J N Internal Standard Noncompliance

29SS0110002 BENZO(B)FLUORANTHENE UG/KG 130 J N Internal Standard Noncompliance

29SS0110002 BENZO(G,H,I)PERYLENE UG/KG 41 J N Internal Standard Noncompliance

29SS0110002 BENZO(K)FLUORANTHENE UG/KG 43 J N Internal Standard Noncompliance

29SS0110002 CARBAZOLE UG/KG 14 J P Uncertainty Near Detection Limit

29SS0110002 CHRYSENE UG/KG 81 J N Internal Standard Noncompliance

29SS0110002 DIBENZO(A,H)ANTHRACENE UG/KG 24 J H Hold Time Exceedance

29SS0110002 DRO (C08-C28) UG/KG 3700 J R Surrogate Recovery Noncompliance

29SS0110002 HEXACHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0110002 INDENO(1,2,3-CD)PYRENE UG/KG 36 J N Internal Standard Noncompliance

29SS0110002 NAPHTHALENE UG/KG 7 UJ H Hold Time Exceedance

29SS0110002 PENTACHLOROPHENOL UG/KG 87 UJ H Hold Time Exceedance

29SS0110002 PYRENE UG/KG 230 J N Internal Standard Noncompliance
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UG/KG - microgram per kilogram

U - undetected

J - estimated

Qualifier Codes - 

A - Laboratory blank contamination

C - Calibration non-compliance

CE - Calibration and LCS/LCSD Recovery Noncompliance

CER - Calibration, LCS/LCSD, and Surrogate Recovery Noncompliance

CH - Calibration and Hold Time Noncompliance

CHR - Calibration, Hold Time, and Surrogate Recovery Noncompliance

CNPR - Calibration, Internal Standard, Surrogate Recovery Noncompliance and Uncertainty Near Detection Limit

CPR - Calibration,  Surrogate Recovery Noncompliance and Uncertainty Near Detection Limit

CR - Calibration and Surrogate Recovery Noncompliance

H - Hold time exceedance

HN - Hold Time Exceedance and Internal Standard Noncompliance

N - Internal Standard Noncompliance

P - Uncertainty near detection limit

PR - Uncertainty Near Detection Limit and Surrogate Recovery Noncompliance

R - Surrogate Recovery Noncompliance
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Comments (excludes two field duplicates)

PENTACHLOROPHENOL 28 87 - 200 Three LODs greater than 100 ug/kg

1,4-DICHLOROBENZENE 8.2 17 - 40 Three LODs greater than 25 ug/kg

2,4-DIMETHYLPHENOL 10 17 - 21 Five LODs greater than 19 ug/kg

2-CHLORONAPHTHALENE 12.2 17 - 21 Five LODs greater than 19 ug/kg

4-CHLOROANILINE 2.8 17 - 21 All LODs greater than 10 ug/kg

BENZO(A)PYRENE 15 7.1 - 16 One LOD greater than 15 ug/kg

DIBENZO(A,H)ANTHRACENE 15 7.0 - 36 Two LODs greater than 15 ug/kg

HEXACHLOROBENZENE 10.6 17 - 40 Three LODs greater than 25 ug/kg

NAPHTHALENE 9.4 7.0 - 20 One LOD greater than 18 ug/kg

NITROBENZENE 1.58 17 - 21 All LODs greater than 5 ug/kg
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4.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

4.1 PHYSIOGRAPHY AND TOPOGRAPHY

NSA Crane is located in the unglaciated area of the Crawford Uplands Physiographic Province. This

province is a rugged, highly vegetated, dissected plateau bounded by the Mitchell Plain Physiographic

Province to the east and the Wabash Lowland Physiographic Province to the west (Tetra Tech, 2001).

The Mitchell Plain is a low, dissected limestone plateau characterized by sinkholes and karst topographic

features. The boundary between the Crawford Upland and the Mitchell Plain is marked by the highly

irregular, eastern-facing Chester Escarpment. Springs, caverns, caves, and other solution weathering

features can be found along this escarpment and on the eastern edge of the NSA Crane facility. The

boundary between the Crawford Upland and the Wabash Lowland near the western boundary of NSA

Crane is gradual (Tetra Tech, 2001). The terrain is predominantly rolling with moderately incised stream

valleys throughout and occasional flat areas in the central and northern portions of NSA Crane (Figure 4-1).

The elevations across NSA Crane range from about 500 feet above mean sea level (amsl) to about 850 feet

amsl. Topographic relief in the Crawford Upland generally ranges from 100 to 350 feet. Greater relief

exists in the eastern part of NSA Crane near the Chester Escarpment (Tetra Tech, 2001).

SWMU 29 is contained within the boundary of NSA Crane and is located just south of Lake Greenwood in

the northwest portion of the base (see Figure 1-1). Lake Greenwood is located 800 feet to the northwest

of the boundary of SWMU 29 (See Figure 1-2).

The topography within the SWMU 29 boundary consists of steep terrain, which generally dips from the

southeast to the northwest, toward an unnamed creek that drains towards Lake Greenwood (Figure 1-3).

The topography dips from a high elevation of 740 feet amsl to a low elevation of 680 amsl, with an

average gradient of 0.186 feet/feet. The southeastern portion of SWMU 29 borders a parking lot and is a

grassy area dissected by a gravel access road; the northwestern corner of SWMU 29 is within a grassy

easement; and the majority of SWMU 29 is woodlands. The location of the former PCP Dip Tank was at

the higher elevation of SWMU 29, as shown on Figure 1-3.

4.2 METEOROLOGY

NSA Crane is located in a warm, temperate climatic zone. In general, the summers are warm and humid,

and winters are mild with occasional short cold periods. The temperature ranges from an average

maximum July temperature of 89 degrees Fahrenheit (°F) to an average minimum January temperature

of 26°F. Precipitation is evenly distributed throughout the calendar year; the maximum precipitation
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occurs during the spring and early summer. The total average annual precipitation at the facility is

44 inches and consists of 42 inches of rain and 15 inches of snow. The average humidity ranges from 40

to 90 percent in summer and 60 to 90 percent in winter. Long-term climatological records for the area

indicate that the monthly prevailing wind direction is from the southwest during April through December and

from the northwest during January through March [National Oceanic and Atmospheric Administration

(NOAA), 1988]. The annual prevailing wind direction for the region is from the southwest, and the annual

average wind speed for the area is about 9.6 miles per hour.

4.3 SURFACE WATER HYDROLOGY

Intermittent streams (drainage ditches) are located southwest, northwest, and northeast of SWMU 29

(see Figure 1-3). Based on the topography, the primary direction of overland flow would be toward the

northwest. However, some secondary overland flow would also be expected in the southwest and

northeast directions toward the drainage ditches. Eventually, all the streams flow into an unnamed creek

that drains into Lake Greenwood at an elevation of 600 feet amsl at its southern bank, which is 800 feet

northwest of SWMU 29 (see Figure 1-2).

4.4 GEOLOGY

NSA is underlain by sedimentary rocks of lower Pennsylvanian and upper Mississippian Ages. With the

exception of minor outwash and lacustral deposits in the northwest corner of the facility, there are no

Pleistocene glacial deposits covering the site. Surface deposits at NSA consist of recent (Holocene) and

Pleistocene unconsolidated alluvial silt, sand, and gravel and residual soils developed from the underlying

rock. The sedimentary bedrock beneath the facility dips gently to the west - southwest. The inclination of

the strata reflects NSA's location on the eastern flank of the Illinois Basin. This section of the basin

comprises Pennsylvanian and Mississippian strata consisting of shale, sandstone, limestone, and coal

(Pennsylvanian) bells. The Pennsylvanian Mansfield Formation (Raccoon Creek Group) unconformably

overlies the Mississippian (Stephensport and West Baden Groups) at the site (PR, 1987).

According to Figure 4-1, Surficial Geology Map, SWMU 29 lies in the Raccoon Creek Group Unit (Source:

Background Soils Report. Tetra Tech, 2001). The inferred depositional environment of the Raccoon

Creek Group is residual soil derived from Pennsylvanian bedrock/colluviums.

Raccoon Creek Group (Mansfield Formation) consists of shale, sandstone, limestone, clay, and coal.

The maximum thickness is 450 feet at NSA south and 100 feet at NSA north. Raccoon Creek Group

forms the surface unit in much of the outcrop area; the remainder is covered by unconsolidated deposits,
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derived from the underlying bedrock. Raccoon Creek Group is underlain by the West Baden Group (NSA

north) through Lower Buffalo Wallow Group (NSA south). In NSA north, Raccoon Creek Group consists

of about 55 feet of shale, 40 feet of sandstone, 5 feet of other bedrock types. Coal beds are as thick as

7 feet in some areas. Clay beds as thick as 10 feet underlie coals. Limestone beds are 3 to 10 feet thick

(PR, 1987).

The Mansfield Formation of the Raccoon Group has two distinct vertical divisions. The lower division

primarily comprises sandstone, while the upper division predominantly consists of shale and mudstone.

Thin bituminous coal beds are prevalent throughout the formation.

Four geologic cross sections (A-A’, B-B’, C-C’, and D-D’) were developed during the RFI to illustrate the

subsurface materials underlying SWMU 29. Figure 4-2 shows the locations of the generalized cross

sections, and the cross sections are presented on Figures 4-3 through 4-6. Boring logs are included in

Appendix B.1.

In addition to native soil, the soil present beneath the surface of SMWU 29 consists of fill material, which

was observed at all soil sampling locations. The surface soil sample total depth varied from 0 to 1.5 feet

to 0 to 4 feet bgs, depending on the amount of fill material encountered. The fill material consisted of

gravel and sand, but asphalt was also present throughout. The subsurface soil samples collected were

the depth just beneath the fill material to bedrock refusal. Natural unconsolidated materials

representative of the eroded bedrock underlie the fill and exist at the ground surface where fill is not

present. The subsurface soil encountered include varying amounts of sand, silt, and clay. The deepest

overburden soil material encountered prior to bedrock refusal was at a depth of 6.5 feet bgs at 29SB-06,

the most upgradient soil sampling location. The shallowest overburden soil material encountered prior to

bedrock refusal was at a depth of 2.7 feet bgs at 29SB-11, the most downgradient soil sampling location.

This is shown in the boring logs in Appendix B.1 and illustrated on the geologic cross sections shown in

Figures 4-3 through 4-6.

4.5 HYDROGEOLOGY

According to the Naval Assessment and Control of Installation Pollutants (NACIP), the groundwater at

NSA is divided into two regimes: one associated with soil/alluvial cover and the other associated with the

bedrock. This study reports that shallow groundwater is generally transient, occurring during high

precipitation periods. Free water within alluvial deposits is likely to percolate into bedrock or be

discharged into intermittent streams along alluvial - bedrock contacts.



NSA Crane
SWMU 29 RFI

Revision: 0
Date: July 2012

Section: 4
Page 4 of 5

011216/P 4-4 CTO F27N

General water bearing properties of the alluvial deposits and bedrock at NSA were adapted from the

NACIP study (A.T. Kearney, 1987). Wells in thick sandstone beds in the lower part of the Raccoon Group

may yield water in a quantity adequate for domestic, light industrial, or small municipal use. Quality is

generally good, but in areas of surface and underground coal mining, contamination may be severe.

Principal contaminants are sulphur and iron. Sulphur content, principally as sulphate, may be as high as

a few thousand parts per million; iron content may be as high as 50 parts per million (A.T. Kearney,

1987).

Groundwater resources at NSA Crane have not been studied extensively because the facility utilizes

surface waters from Lake Greenwood for human consumption, process operations, and recreation.

However, the existing lithologies, occurrences of springs and seeps, and the well developed surface

drainage indicate the existence of groundwater hydraulically connected to the surface environment.

Groundwater at SWMU 29 is not currently used and not likely to be used in the future. Lake Greenwood,

an 800-acre, man-made, spring-fed lake in the northwestern portion of the installation (Figure 1-2) is the

main source of drinking water at NSA Crane and is expected to remain as such in the future.

Groundwater was not addressed in this RFI. Sampling was limited to soil only. Due to the lateral

lithologic transitions, the hydraulic isolation between alternating sedimentary series is not probable.

Groundwater within the bedrock is likely to continue percolating downgradient until a permanent zone of

saturation is reached. Dependent on potentiometric heads, groundwater could also have a vertical flow

component as it moves downgradient. Generally, the direction of groundwater flow should be controlled

by the regional dip toward the west and will locally follow the topography (A.T. Kearney, 1987). Shallow

groundwater would follow the topography, which declines steeply from SWMU 29 toward Lake

Greenwood.

4.6 DEMOGRAPHY AND LAND USE

The economic base of communities surrounding NSA Crane is in transition from agriculture, mining, and

quarrying to manufacturing and service industries. The patterns of settlement, population statistics, and

median income are similar throughout the region. Because most of the region is covered by vegetation,

the area is classified as rural.

There is no state or local planning within the vicinity of NSA Crane. The only zoning and land use

regulations are in the municipalities in the region. None of the municipalities are close enough to impact
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NSA Crane. None of the areas adjacent to NSA Crane are zoned, and zoning is not anticipated in the

near future. No known land use or community actions are being considered or proposed at this time.

4.7 ECOLOGY

SWMU 29 is an industrial area that does not support ecological receptors. However, nearby terrestrial

habitats (i.e., wooded and grassy areas) may provide shelter and food sources for various species of

mammals such as white-tailed deer, coyote, red fox, rabbits, raccoons, and mice, and for birds such as

ducks, geese, wild turkey, bobwhite quail, red-tailed hawks, and American robins.

The white-tailed deer is the most conspicuous large, wild mammal at the installation. Other mammals

include opossum, raccoon, rabbits, mice, bats, chipmunks, squirrels, beaver, groundhogs, gray fox,

coyotes, and long-tailed weasel. Fox, coyotes, and hawks are carnivores whose presence indicates a

healthy ecosystem with smaller mammals present to provide a food source (NEESA, 1983).

The birds at NSA Crane are diverse. Previous studies identified over 100 species present at the facility

during breeding seasons (Hengeveld, 1987). Because the facility is largely forested, the species found

consist predominantly of those that frequent wooded habitat types. Species of waterfowl also use the

facility, especially in the vicinity of Greenwood Lake (Figure 1-2). A large number of bird species frequent

the non-forested grassland, oldfield, and scrub/shrub vegetation present over portions of NSA Crane.

Previous studies conducted at NSA Crane (Nelson et al., 1987) identified 21 amphibian species and

22 reptilian species including skinks, lizards, snakes, and turtles.
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5.0 NATURE AND EXTENT OF CONTAMINATION

5.1 BACKGROUND

This section describes the locations, spatial patterns, and chemical forms of organic contaminants

detected in soils at NSA Crane SWMU 29. Figure 1-1 shows the base and site location, Figure 1-2

shows the location of SWMU 29 relative to NSA Crane drainage basins, and Figure 1-3 shows the former

PCP Dip Tank features. Figure 2-1 shows the soil sampling locations at the SWMU 29 PCP Dip Tank.

The analytical data presented in this RFI Report were subjected to a data validation process performed

by Tetra Tech personnel for data integrity and defensibility. No data were rejected during the data

validation process. Samples collected for chemical analysis during the investigation were analyzed by

RTI Analytical for SVOCs, DRO, and PCP. Based on the chemical analyses protocols presented in

Worksheet #17 of the UFP-SAP (Tetra Tech, 2011), dioxins and furans were not analyzed, because PCP

was not detected in any of the samples. Detected concentrations in analyzed soil samples are discussed

in this section.

5.2 SOIL CONTAMINATION

Defined organic chemical contamination for this RFI is chemicals whose concentrations exceed human

health or ecological screening values, and therefore, are considered to potentially result in unacceptable

human health or ecological risk. The SWMU 29 RFI required the collection of chemical data to be used to

characterize the site and conduct a screening level HHRA and ERA. The soil project action limits (PALs)

are set at the lowest matrix-specific, risk-based or regulatory human health screening criteria appropriate

for the site. The project screening level (PSL) references for surface and subsurface soil for this

investigation are as follows (as presented in Worksheet #15, Reference Limits and Evaluation Table in

the SWMU 29 UFP-SAP (Tetra Tech, 2011):

 Risk-Based Soil Screening Level – United States Environmental Protection Agency (RBSSL –

USEPA) Regions 3, 6, and 9 Risk-Based Soil Screening Level, Migration to Groundwater, Dilution

Attenuation Factor (DAF) = 20 (USEPA, 2010);

 Residential Regional Screening Level (R-RSL) - USEPA Regions 3, 6, and 9 RSL for Soil, Residential

Direct Contact (R-DCL), adjusted to 1/10 of value for non-carcinogens (USEPA, 2010);



NSA Crane
SWMU 29 RFI

Revision: 0
Date: July 2012

Section: 5
Page 2 of 6

011216/P 5-2 CTO F27N

 R-DCL – Indiana Department of Environmental Management (IDEM) Residential Default Closure

Level (USEPA, 2009);

 Ecological Soil Screening Levels (Eco-SSL) – (USEPA, 2005-2008);

 Region 5 Ecological Screening Level (R5 ESL-S) – USEPA, Soil (USEPA, 2003).

Refer to Appendix E of the SWMU 29 UFP-SAP (Tetra Tech, 2011) for further explanation and

justification of PSLs.

5.2.1 Surface Soil

Statistical summary results for surface soil for SWMU 29 are presented in Table 5-1. The frequency of

detections (FODs), as well as minimum and maximum detections, for each screening criteria are

identified in the table. The analytical results for surface soil samples collected at SWMU 29 are

summarized in Table 5-2 and Figure 5-1. Concentrations that exceeded the minimum regulatory

screening criteria are shaded. Soil sample locations are shown on Figure 2-1. Detailed soil analytical

results are provided in Appendix C.

Tables 5-1 and 5-2 present the contaminants in surface soil that were detected, the frequency of

detection, and the number of concentrations exceeding the minimum human health or ecological

screening criteria. Discussions of these detections and exceedances in surface soil are presented in

Sections 5.2.1.1 and 5.2.1.2.

5.2.1.1 SVOCs

Table 5-1 indicates that detections of SVOCs, mostly PAHs, in surface soil were widespread throughout

the site. The majority of the maximum SVOC concentration results were detected in sample

29SS0020004, located directly beneath the assumed location of the former PCP Dip Tank. Sampling

location, 29SS010, located 22 feet northwest of the northwest corner of the former PCP Dip Tank

location, had the overall lowest SVOCs concentrations, with either non-detections or detections that were

“J” (estimated) qualified, and with no exceedances of screening values. A surface soil was not collected

at location 29SB003 due to excessive gravel.

The surface soil positive results compared to human health and ecological screening criteria are

presented in Table 5-2. Shaded cells and boldface font indicate that the concentration is greater than the
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minimum screening criterion. The exceedances of the minimum regulatory screening criteria for SVOCs

in surface soil are shown on Figure 5-1.

Nine of 10 surface soil samples exceeded the minimum regulatory screening values for particular SVOCs.

The samples with SVOC exceedances are summarized as follows:

 Benzo(a)anthracene - 280 µg/kg in sample 29SS0020004;

 Benzo(a)pyrene - 79 µg/kg in sample 29SS0010002, 320 µg/kg in sample 29SS0020004, 41 µg/kg in

sample 29SS0040004, 110 µg/kg in sample 29SS0050004, 69J µg/kg in sample 29SS0060002,

54J µg/kg in sample 29SS0070002, 110J µg/kg in sample 29SS0080004, 38J µg/kg in sample

29SS0090004, and 65J µg/kg in sample 29SS0110002;

 Benzo(b)fluoranthene - 500 µg/kg in sample 29SS0020004, 180 µg/kg in sample 29SS0050004,

160J µg/kg in sample 29SS0060002, and 180J µg/kg in sample 29SS0080004,

 Dibenzo(a,h)anthracene - 52J µg/kg in sample 29SS0020004, 24J µg/kg in sample 29SS0080004,

and 24J µg/kg in sample 29SS0110002.

5.2.1.2 DRO

Table 5-1 indicates that DRO was detected in seven of 10 surface soil samples. Detection of DRO in

surface soil was widespread throughout the site. The maximum DRO concentration was 45,000J µg/kg in

sample 29SS0090004, located approximately 11 feet northeast of the northeast corner of the former PCP

Dip Tank. Samples 29SS0010002, 29SS0080004, and 29SS0100002, all located west of the former PCP

Dip Tank, were all nondetect for DRO.

DRO concentrations did not exceed the minimum human health screening values for surface soil in any

soil sampling locations.

5.2.1.3 PCP and Related Compounds

No concentrations of PCP or PCP-related compounds were detected above laboratory detection limits in

any surface soils.
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5.2.2 Subsurface Soil

The statistical summary of subsurface soil results from SWMU 29 is presented in Table 5-3. The FODs,

as well as minimum and maximum detections for each screening criteria, are identified in the table. The

analytical results for soil samples collected at SWMU 29 are summarized in Table 5-4. Concentrations

that exceeded the human health screening criteria are shaded. The subsurface soil samples were not

screened against ecological criteria. Soil sample locations are shown on Figure 2-1. Detailed soil

analytical results are provided in Appendix C.

Tables 5-3 and 5-4 present the contaminants detected, the frequency of detections, and the number of

concentrations exceeding the human health screening in subsurface soil. Discussions of these detections

and exceedances in subsurface soil are presented in Sections 5.2.2.1 and 5.2.2.2.

5.2.2.1 SVOCs

The Subsurface Soil Summary table in Section 5.2.2 indicates that detections of SVOCs in subsurface

soil were primarily beneath the former PCP Dip Tank location and at one location (29SB011)

approximately 22 feet west of the former PCP Dip Tank. The majority of the maximum SVOCs results

were in 29SB0050406, collected directly beneath the assumed location of the former PCP Dip Tank.

Samples 29SB0020406, 29SB0060206, 29SB0070204, 29SB0080406, 29SB0090406, 29SB0100204

were non-detect for SVOCs. A subsurface sample was not collected at 29SB004 because gravel fill was

present until 4 feet bgs (the surface sample depth interval) at which point boring refusal was reached.

The subsurface soil positive results are presented in Table 5-4. Shaded cells indicate that the

concentration is greater than the minimum screening criterion. The exceedances of the minimum

regulatory screening criteria for SVOCs in subsurface soil are shown on Figure 5-2.

Four of 10 subsurface soil samples exceeded the minimum regulatory screening values for particular

SVOCs. The samples with individual SVOC exceedances are summarized as follows:

 Benzo(a)anthracene - 460 µg/kg in sample 29SB0050406, and 640 µg/kg in sample 29SB0110203;

 Benzo(a)pyrene - 42 µg/kg in sample 29SB0010203, 22J µg/kg in sample 29SB0030406, 410 µg/kg

in sample 29SB0050406, and 540 µg/kg in sample 29SB0110203;

 Benzo(b)fluoranthene - 540 µg/kg in sample 29SB0050406and 690 µg/kg in sample 29SB0110203;

 Dibenzo(a,h)anthracene - 86 µg/kg in sample 29SB0050406 and 81 µg/kg in sample 29SB0110203;
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 Indeno(1,2,3-cd)pyrene - 240 µg/kg in sample 29SB0110203;

 Naphthalene - 11J µg/kg in sample 29SB0050406.

5.2.2.2 Diesel Range Organics

The Subsurface Soil Summary table in Section 5.2.2 above indicates that DRO was detected in 6 of 10

subsurface soil samples. Detection of DRO in subsurface soil was random throughout the site. DRO

exceeded the minimum regulatory screening values in surface soil in one soil sample, 29SB0050406,

which was collected directly beneath the former PCP Dip Tank location. Samples 29SB0010203,

29SB0020406, 29SB0060206, and 29SB0110203 were all non-detect for DRO.

The subsurface soil positive results are presented in Table 5-4. Shaded cells indicate that the

concentration is greater than the minimum screening criterion. The exceedance of the minimum

regulatory screening criteria for DRO in subsurface soil is shown on Figure 5-3.

DRO exceeded the minimum regulatory screening values in subsurface soil at the following soil sample

location:

 DRO - 310,000J µg/kg in sample 29SB0050406.

5.2.2.3 PCP and Related Compounds

No concentrations of PCP or PCP-related compounds were detected above laboratory detection limits in

any subsurface soils.

5.3 SUMMARY

The surface and subsurface soil present at SWMU 29 consists of native soil and fill material, of which the

latter was observed at all soil sampling locations at SWMU 29. The surface soil sample total depth varied

from 0 to 2 feet to 0 to 4 feet bgs, depending on the amount of fill material encountered. The subsurface

soil samples collected were the depth just beneath the fill material to bedrock refusal. The subsurface

soil encountered was a mixture of sand, silt, and clay. The deepest overburden soil material encountered

prior to bedrock refusal was at a depth of 6.5 feet bgs at 29SB006. This is shown in the boring logs in

Appendix B.1 and illustrated on Figures 4-3 through 4-6. Ten surface and 10 subsurface soil samples

were collected and analyzed (See Table 2-2).
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The initial comparison of the soil results to the minimum regulatory screening criteria (Sections 5.2.1 and

5.2.2) identified a number of exceedances. SVOC concentrations exceeded the minimum human health

screening values in surface soil for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and

dibenzo(a,h)anthracene. SVOC concentrations exceeded the minimum human health screening values

in subsurface soil for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene. DRO concentrations exceeded the

minimum human health screening values in subsurface soil in one soil sample location, 29SB0050406,

which was collected directly beneath the former PCP Dip Tank location.

The general area with the highest concentrations of COPCs is the area beneath the location of the former

PCP Dip Tank. The soil sampling locations downgradient and west have lower concentrations of COPCs

than sampling locations within the area of the former PCP Dip Tank. Although, some residual

contamination may be due to operations of the PCP Dip Tank, no PCP was detected in any of the soil

samples collected and analyzed. The fill material consisted of gravel and sand, but asphalt was also

present throughout. It is most likely that the asphalt debris present in the fill material contributed to the

concentrations of SVOC/PAHS detected in soil samples.



TABLE 5-1

FREQUENCY OF DETECTION IN SURFACE SOIL

SWMU 29 PCP DIP TANK, BUILDING 56 AREA

NSA CRANE 

CRANE, INDIANA

Parameter
Frequency of 

Detection

Minimum 

Result

Minimum 

Qualifier

Maximum 

Result

Maximum 

Qualifier

Screening 

Criteria

(ug/kg)

Applicable 

Criteria

Number of 

Exceedances

Location of 

Maximum 

Detection

Sample of 

Maximum 

Detection

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Positive 

Results

Overall 

Average

Standard 

Deviation

MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE 10/10 4.2 12 NA NA NA 29SB004 29SS0040004 7.13 7.13 2.85
SEMIVOLATILES (UG/KG)
ACENAPHTHENE 5/10 7.3 J 36 29000 Eco 0 29SB002 29SS0020004 17 19 22.86 15.98 11.46
ANTHRACENE 6/10 9.7 J 75 29000 Eco 0 29SB002 29SS0020004 17 19 38.78 26.92 24.49
BENZO(A)ANTHRACENE 10/10 11 J 280 150 HH 1 29SB002 29SS0020004 85.40 85.4 78.86
BENZO(A)PYRENE 10/10 7.3 J 320 15 HH 9 29SB002 29SS0020004 89.33 89.33 87.00
BENZO(B)FLUORANTHENE 10/10 15 J 500 150 HH 4 29SB002 29SS0020004 154.40 154.4 132.47
BENZO(G,H,I)PERYLENE 9/10 36 J 180 1100 Eco 0 29SB002 29SS0020004 17 17 76.78 69.95 47.96
BENZO(K)FLUORANTHENE 9/10 28 J 150 1100 Eco 0 29SB002 29SS0020004 17 17 65.89 60.15 40.00
CARBAZOLE 6/10 12 J 62 J 5900 HH 0 29SB002 29SS0020004 17 19 29.17 21.15 18.44
CHRYSENE 10/10 8 J 320 1100 Eco 0 29SB002 29SS0020004 99.90 99.9 85.53
DIBENZO(A,H)ANTHRACENE 3/10 24 J 52 J 15 HH 3 29SB002 29SS0020004 7 36 33.33 14.33 15.79
DIBENZOFURAN 3/10 10 J 15 J 4900 HH 0 29SB008 29SS0080004 17 19 12.67 10.1 2.16
FLUORANTHENE 10/10 20 J 540 29000 Eco 0 29SB002 29SS0020004 152.50 152.5 156.12
FLUORENE 4/10 8.1 J 28 J 29000 Eco 0 29SB008 29SS0080004 17 19 19.78 13.31 7.38
INDENO(1,2,3-CD)PYRENE 9/10 31 J 150 150 HH 0 29SB002 29SS0020004 35 35 59.78 55.55 37.41
PHENANTHRENE 10/10 7.3 J 390 13000 HH 0 29SB002 29SS0020004 124.33 124.33 130.42
PYRENE 10/10 10 J 1100 1100 Eco 0 29SB002 29SS0020004 307.00 307 314.04
PETROLEUM HYDROCARBONS (UG/KG)
DRO (C08-C28) 7/10 3700 J 45000 J 230000 HH 0 29SB009 29SS0090004 3400 4000 14185.71 10480 13093.75

Associated Samples: Notes:
29SS0010002
29SS0020004 DRO = Diesel Range Organics
29SS0040004 J = Value is estimated.
29SS0050004 ug/kg = Microgram per kilogram.
29SS0060002 Eco = Ecological Screening Criteria
29SS0070002 HH = Human Health Screening Criteria
29SS0080004
29SS0090004
29SS0100002
29SS0110002



TABLE 5-2

POSITIVE HITS FOR SURFACE SOIL

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

PAGE 1 OF 2

LOCATION HHRA ERA MIN
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC NC NC 7.6 4.8 12 5.2 11 10

PETROLEUM HYDROCARBONS (UG/KG)
DRO (C08-C28) 230000 NC 230000 4000 U 12000 J 5700 J 14000 J 14000 J 4900 J

SEMIVOLATILES (UG/KG)
ACENAPHTHENE 130000 29000 29000 18 U 36 19 U 25 J 19 UJ 11 J
ANTHRACENE 1700000 29000 29000 9.7 J 75 19 U 50 19 UJ 22 J
BENZO(A)ANTHRACENE 150 1100 150 67 280 35 J 120 51 J 56 J
BENZO(A)PYRENE 15 1100 15 79 320 41 110 69 J 54 J
BENZO(B)FLUORANTHENE 150 1100 150 140 500 82 180 160 J 87 J
BENZO(G,H,I)PERYLENE 170000 1100 1100 64 180 36 J 99 98 J 36 J
BENZO(K)FLUORANTHENE 1500 1100 1100 73 150 28 J 77 66 J 38 J
CARBAZOLE 5900 NC 5900 12 J 62 J 19 U 26 J 19 UJ 15 J
CHRYSENE 15000 1100 1100 84 320 46 130 79 J 67 J
DIBENZO(A,H)ANTHRACENE 15 1100 15 36 U 52 J 7.6 UJ 7 UJ 7.5 UJ 7.4 UJ
DIBENZOFURAN 4900 NC 4900 18 U 13 J 19 U 10 J 19 UJ 18 UJ
FLUORANTHENE 230000 29000 29000 110 540 56 190 59 J 120 J
FLUORENE 170000 29000 29000 18 U 22 J 19 U 21 J 19 UJ 8.1 J
INDENO(1,2,3-CD)PYRENE 150 1100 150 52 150 34 J 72 71 J 31 J
PHENANTHRENE 13000 29000 13000 59 390 24 J 230 37 J 100 J
PYRENE 340000 1100 1100 230 1100 110 460 170 J 200 J

Notes:

DRO = diesel range organics
DUP = duplicate
ERA = ecological risk assessment value
HHRA = human health risk assessment value
J = Value is estimated.
MIN = minimum detection limit value
NC = No criteria.
SO = soil
SS = surface sample
U = Analyte not detected at the reporting limit.
UJ = Numerical detection limit for the undetected result is estimated.
ug/kg = Microgram per kilogram.

29SB007
29SS0010002 29SS0020004 29SS0040004 29SS0050004 29SS0060002 29SS0070002

29SB001

20110713 20110713 20110713 20110713 20110713

29SB002 29SB004 29SB005 29SB006

NORMAL
20110713

SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL

NORMAL
SO

SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL

0
SS

2
0 0 0 0 0

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion.

22 4 4 4



TABLE 5-2

POSITIVE HITS FOR SURFACE SOIL

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

PAGE 2 OF 2

LOCATION HHRA ERA MIN
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC NC NC

PETROLEUM HYDROCARBONS (UG/KG)
DRO (C08-C28) 230000 NC 230000

SEMIVOLATILES (UG/KG)
ACENAPHTHENE 130000 29000 29000
ANTHRACENE 1700000 29000 29000
BENZO(A)ANTHRACENE 150 1100 150
BENZO(A)PYRENE 15 1100 15
BENZO(B)FLUORANTHENE 150 1100 150
BENZO(G,H,I)PERYLENE 170000 1100 1100
BENZO(K)FLUORANTHENE 1500 1100 1100
CARBAZOLE 5900 NC 5900
CHRYSENE 15000 1100 1100
DIBENZO(A,H)ANTHRACENE 15 1100 15
DIBENZOFURAN 4900 NC 4900
FLUORANTHENE 230000 29000 29000
FLUORENE 170000 29000 29000
INDENO(1,2,3-CD)PYRENE 150 1100 150
PHENANTHRENE 13000 29000 13000
PYRENE 340000 1100 1100

Notes:

DRO = diesel range organics
DUP = duplicate
ERA = ecological risk assessment value
HHRA = human health risk assessment value
J = Value is estimated.
MIN = minimum detection limit value
NC = No criteria.
SO = soil
SS = surface sample
U = Analyte not detected at the reporting limit.
UJ = Numerical detection limit for the undetected result is estimated.
ug/kg = Microgram per kilogram.
Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion.

5.4 6 4.2 16 5.1

3400 U 45000 J 3600 U 2600 U 3700 J

35 J 18 UJ 17 UJ 20 U 7.3 J
57 J 18 UJ 17 UJ 20 U 19 J
140 J 31 J 11 J 20 U 63 J

110 J 38 J 7.3 J 8 UJ 65 J
180 J 70 J 15 J 20 U 130 J
68 J 69 J 17 UJ 20 U 41 J
85 J 33 J 17 UJ 20 U 43 J
46 J 18 UJ 17 UJ 20 U 14 J
130 J 54 J 8 J 20 U 81 J

24 J 7.1 UJ 14 UJ 8 UJ 24 J
15 J 18 UJ 17 UJ 20 U 17 U
270 J 30 J 20 J 20 U 130
28 J 18 UJ 17 UJ 20 U 17 U
52 J 40 J 35 UJ 40 U 36 J
280 J 26 J 7.3 J 20 U 90
460 J 100 J 10 J 20 U 230 J

29SB009 29SB010 29SB01129SB008

20110713
29SS0080004 29SS0090004 29SS0100002 29SS0100002-D 29SS0110002

20110713 20110713 20110713 20110713

SO
NORMAL NORMAL NORMAL DUP NORMAL

SO SO SO SO

SS
NORMAL NORMAL NORMAL NORMAL NORMAL

SS SS SS SS

2
0 0 0 0 0
4 4 2 2



TABLE 5-3

FREQUENCY OF DETECTION IN SUBSURFACE SOIL

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection

Minimum 

Result

Minimum 

Qualifier

Maximum 

Result

Maximum 

Qualifier

Screening 

Criteria

(ug/kg)

Applicable 

Criteria

Location of 

Maximum 

Detection

Sample of 

Maximum 

Detection

Minimum 

Nondetect

Maximum 

Nondetect

Average of 

Positive 

Results

Overall 

Average

Standard 

Deviation

MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE 10/10 5.9 19 NA NA 29SB006 29SB0060206 14.29 14.29 3.91
SEMIVOLATILES (UG/KG)
2-METHYLNAPHTHALENE 1/10 8.7 J 8.7 J 3100 HH 29SB005 29SB0050406 18 21 8.7 9.67 0.54
ACENAPHTHENE 2/10 130 160 29000 Eco 29SB005 29SB0050406 18 21 145 36.8 57.46
ANTHRACENE 3/10 7.7 J 260 29000 Eco 29SB011 29SB0110203 18 21 175.9 59.62 105.61
BENZO(A)ANTHRACENE 4/10 26 J 640 150 HH 29SB011 29SB0110203 18 21 292.5 122.9 229.33
BENZO(A)PYRENE 4/10 22 J 540 15 HH 29SB011 29SB0110203 7.1 16 253.5 104.17 198.21
BENZO(B)FLUORANTHENE 4/10 28 J 690 150 HH 29SB011 29SB0110203 18 21 327.5 136.9 254.81
BENZO(G,H,I)PERYLENE 3/10 32 J 260 1100 Eco 29SB011 29SB0110203 18 21 147.33 51.05 85.46
BENZO(K)FLUORANTHENE 3/10 24 J 280 1100 Eco 29SB011 29SB0110203 18 21 188 63.25 109.16
CARBAZOLE 2/10 170 J 170 J 5900 HH 29SB005 29SB0050406 18 21 170 41.8 67.57
CHRYSENE 4/10 15 J 610 1100 Eco 29SB011 29SB0110203 18 21 288 121.1 225.80
DIBENZO(A,H)ANTHRACENE 3/10 13 J 86 15 HH 29SB005 29SB0050406 7.1 16 60 21.15 33.01
DIBENZOFURAN 2/10 38 J 84 J 4900 HH 29SB005 29SB0050406 18 21 61 20 24.18
FLUORANTHENE 4/10 49 J 1700 29000 Eco 29SB011 29SB0110203 18 21 812.25 330.8 647.10
FLUORENE 2/10 120 170 29000 Eco 29SB005 29SB0050406 18 21 145 36.8 58.23
INDENO(1,2,3-CD)PYRENE 3/10 21 J 240 150 HH 29SB011 29SB0110203 35 41 137 54.65 76.96
NAPHTHALENE 1/10 11 J 11 J 9.4 HH 29SB005 29SB0050406 7.1 20 11 6.04 2.90
PHENANTHRENE 4/10 21 J 1000 13000 HH 29SB011 29SB0110203 18 21 516.25 212.4 415.24
PYRENE 4/10 32 J 1000 1100 Eco 29SB011 29SB0110203 18 21 478.75 197.4 378.35
PETROLEUM HYDROCARBONS (UG/KG)
DRO (C08-C28) 6/10 4700 310000 J 230000 HH 29SB005 29SB0050406 1500.00 3900 56116.67 34220 96922.29

Associated Samples: Notes:
29SB0010203
29SB0020406 DRO = Diesel Range Organics
29SB0030406 J = Value is estimated.
29SB0050406 ug/kg = Microgram per kilogram.
29SB0060206
29SB0070204
29SB0080406
29SB0090406
29SB0100204
29SB0110203
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POSITIVE HITS IN SUBSURFACE SOIL

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA
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CRANE, INDIANA

PAGE 1 OF 2

LOCATION HHRA
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC 13 16 12 13 19 18

PETROLEUM HYDROCARBONS (µg/kg)
DRO (C08-C28) 230000 2200 U 1500 U 4900 310000 J 3900 U 3300 U

SEMIVOLATILES (µg/kg)
2-METHYLNAPHTHALENE 3100 19 U 20 U 19 UJ 8.7 J 21 U 20 U
ACENAPHTHENE 130000 19 U 20 U 19 UJ 160 21 U 20 U
ANTHRACENE 1700000 7.7 J 20 U 19 UJ 260 21 U 20 U
BENZO(A)ANTHRACENE 150 44 20 U 26 J 460 21 U 20 U
BENZO(A)PYRENE 15 42 7.9 UJ 22 J 410 8 UJ 8 UJ
BENZO(B)FLUORANTHENE 150 52 20 U 28 J 540 21 U 20 U
BENZO(G,H,I)PERYLENE 170000 32 J 20 U 19 UJ 150 21 U 20 U
BENZO(K)FLUORANTHENE 1500 24 J 20 U 19 UJ 260 21 U 20 U
CARBAZOLE 5900 19 U 20 U 19 UJ 170 J 21 U 20 U
CHRYSENE 15000 47 20 U 15 J 480 21 U 20 U
DIBENZO(A,H)ANTHRACENE 15 13 J 7.9 UJ 7.6 UJ 86 8 UJ 8 UJ
DIBENZOFURAN 4900 19 U 20 U 19 UJ 84 J 21 U 20 U
FLUORANTHENE 230000 100 20 U 49 J 1400 21 U 20 U
FLUORENE 170000 19 U 20 U 19 UJ 170 21 U 20 U
INDENO(1,2,3-CD)PYRENE 150 21 J 39 U 38 UJ 150 41 U 41 U
NAPHTHALENE 9.4 7.7 UJ 20 UJ 7.6 UJ 11 J 8 UJ 8 UJ
PHENANTHRENE 13000 44 20 U 21 J 1000 21 U 20 U
PYRENE 340000 63 20 U 32 J 820 21 U 20 U

29SB0010203 29SB0020406 29SB0030406 29SB0050406 29SB0060206 29SB0060206-D
29SB001

20110713 20110713 20110713 20110713

29SB002 29SB003 29SB005 29SB006

20110713
NORMAL NORMAL NORMAL NORMAL NORMAL DUP

20110713

SO SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB
2 4 4 4 2 2

63 6 6 6 6



TABLE 5-4

POSITIVE HITS IN SUBSURFACE SOIL

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

PAGE 2 OF 2

LOCATION HHRA
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC 12 5.9 17 18 17

PETROLEUM HYDROCARBONS (µg/kg)
DRO (C08-C28) 230000 5100 7200 4700 4800 3400 U

SEMIVOLATILES (µg/kg)
2-METHYLNAPHTHALENE 3100 19 U 18 UJ 20 UJ 20 U 20 U
ACENAPHTHENE 130000 19 U 18 UJ 20 UJ 20 U 130
ANTHRACENE 1700000 19 U 18 UJ 20 UJ 20 U 260
BENZO(A)ANTHRACENE 150 19 U 18 UJ 20 UJ 20 U 640
BENZO(A)PYRENE 15 8 UJ 7.1 UJ 16 UJ 8 UJ 540
BENZO(B)FLUORANTHENE 150 19 U 18 UJ 20 UJ 20 U 690
BENZO(G,H,I)PERYLENE 170000 19 U 18 UJ 20 UJ 20 U 260
BENZO(K)FLUORANTHENE 1500 19 U 18 UJ 20 UJ 20 U 280
CARBAZOLE 5900 19 U 18 UJ 20 UJ 20 U 170 J
CHRYSENE 15000 19 U 18 UJ 20 UJ 20 U 610
DIBENZO(A,H)ANTHRACENE 15 8 UJ 7.1 UJ 16 UJ 8 UJ 81
DIBENZOFURAN 4900 19 U 18 UJ 20 UJ 20 U 38 J
FLUORANTHENE 230000 19 U 18 UJ 20 UJ 20 U 1700
FLUORENE 170000 19 U 18 UJ 20 UJ 20 U 120
INDENO(1,2,3-CD)PYRENE 150 38 U 35 UJ 40 UJ 40 U 240
NAPHTHALENE 9.4 8 UJ 7.1 UJ 16 UJ 8 UJ 16 UJ
PHENANTHRENE 13000 19 U 18 UJ 20 UJ 20 U 1000
PYRENE 340000 19 U 18 UJ 20 UJ 20 U 1000

Notes:
DRO = diesel range organics
DUP = duplicate
HHRA = human health risk assessment value
J = Value is estimated.
NC = No criteria.
SB = subsurface sample
SO = soil
U = Analyte not detected at the reporting limit.
UJ = Numerical detection limit for the undetected result is estimated.
µg/kg = Microgram per kilogram.

29SB010 29SB011

20110713
29SB0070204 29SB0080406 29SB0090406 29SB0100204

20110713 20110713

29SB00829SB007 29SB009
29SB0110203

20110713 20110713
NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB
2 4 4 2 2

4 3

Shaded cells indicate that the concentration is greater than the minimum screening criterion.

4 6 6



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(!(!(!( !(!(

!(!(!(

!(!(!(

!(!(

!(!(!(!(

!(!(

!(!(!(

29SB001 (0 - 2)
BENZO(A)PYRENE 79 [H]

29SB002 (0 - 4)
BENZO(A)ANTHRACENE 280 [H]
BENZO(A)PYRENE 320 [H]
BENZO(B)FLUORANTHENE 500 [H]
DIBENZO(A,H)ANTHRACENE 52 J [H]

29SB004 (0 - 4)
BENZO(A)PYRENE 41 [H]

29SB005 (0 - 4)
BENZO(A)PYRENE 110 [H]
BENZO(B)FLUORANTHENE 180 [H]

29SB006 (0 - 2)
BENZO(A)PYRENE 69 J [H]
BENZO(B)FLUORANTHENE 160 J [H]

29SB007 (0 - 2)
BENZO(A)PYRENE 54 J [H]

29SB009 (0 - 4)
BENZO(A)PYRENE 38 J [H]

29SB011 (0 - 2)
BENZO(A)PYRENE 65 J [H]
DIBENZO(A,H)ANTHRACENE 24 J [H]

0056

29SB008 (0 - 4)
BENZO(A)PYRENE 110 J [H]
BENZO(B)FLUORANTHENE 180 J [H]
DIBENZO(A,H)ANTHRACENE 24 J [H]

29SB003

29SB010
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0

7
3

0
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FIGURE 5-1

SVOCs EXCEEDING MINIMUM HUMAN HEALTH

SCREENING VALUES IN SURFACE SOIL

SWMU 29 - PCP DIP TANK

NSA CRANE

CRANE, INDIANA

3137
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F27N

AS NOTED

SCALE

DATE

DATECHECKED BY

DRAWN BY

J. ENGLISH 01/18/12

E. BERKLITE 01/18/12

DATEREVISED BY

C. TULLEY 04/17/12

All results in ug/kg.
Samples collected 7/13/11.
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!( Surface Soil Sample Location
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Boundary of Dip Tank Area (20' x 10')

Building

SWMU Boundary

[H] = Result Exceeds Human Health Criteria

Topographic Contour (10-ft)
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29SB001 (2 - 3)
BENZO(A)PYRENE 42 [H]

29SB003 (4 - 6)
BENZO(A)PYRENE 22 J [H]

29SB05 (4 - 6)
BENZO(A)ANTHRACENE 460 [H]
BENZO(A)PYRENE 410 [H]
BENZO(B)FLUORANTHENE 540 [H]
DIBENZO(A,H)ANTHRACENE 86 [H]
NAPHTHALENE 11 J [H]

29SB011 (2 - 3)
BENZO(A)ANTHRACENE 640 [H]
BENZO(A)PYRENE 540 [H]
BENZO(B)FLUORANTHENE 690 [H]
DIBENZO(A,H)ANTHRACENE 81 [H]
INDENO(1,2,3-CD)PYRENE 240 [H]

29SB004

29SB006

29SB011

29SB010

29SB009

29SB008

29SB007

29SB002
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7
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0
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FIGURE 5-2

SVOCs EXCEEDING MINIMUM HUMAN HEALTH

SCREENING VALUES IN SUBSURFACE SOIL

SWMU 29 - PCP DIP TANK

NSA CRANE

CRANE, INDIANA

3137

CTO NUMBER

F27N

AS NOTED

SCALE

DATE

DATECHECKED BY

DRAWN BY

J. ENGLISH 01/18/12

E. BERKLITE 01/19/12

DATEREVISED BY

C. TULLEY 04/17/12

All results in ug/kg.
Samples collected 7/13/11.

Legend

Exposure Unit Boundary

Boundary of Dip Tank Area (20' x 10')

Building
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[H] = Result Exceeds Human Health Criteria

Topographic Contour (10-ft)

!( Soil Boring Location
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29SB005 (4 - 6)
DRO (C08-C28) 310000 J [H]

29SB011

29SB010
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29SB002 29SB004
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DROs EXCEEDING MINIMUM HUMAN HEALTH

SCREENING VALUES IN SUBSURFACE SOIL

SWMU 29 - PCP DIP TANK

NSA CRANE

CRANE, INDIANA

3137

CTO NUMBER

F27N

AS NOTED

SCALE

DATE

DATECHECKED BY

DRAWN BY

J. ENGLISH 01/18/12

E. BERKLITE 01/18/12

DATEREVISED BY

C. TULLEY 04/17/12

All results in ug/kg.
Samples collected 7/13/11.

Legend

Exposure Unit Boundary

Boundary of Dip Tank Area (20' x 10')

Building

SWMU Boundary

[H] = Result Exceeds Human Health Criteria

Topographic Contour (10-ft)

!( Soil Boring Location



NSA Crane
SWMU 29 RFI

Revision: 0
Date: July 2012

Section: 6
Page 1 of 8

011216/P 6-1 CTO F27N

6.0 CONCEPTUAL SITE MODEL, CONTAMINANT

TRANSPORT, AND ATTENUATION

This section presents an overview of the movement of contaminants at SWMU 29 among the

environmental media. The focus is placed on two major contaminant groups SVOCs (including PAHs)

and DRO, which can be attributed to historical site operations or that have been detected in

environmental media at SWMU 29. The information presented in this section is to be used to:

 Provide information on the chemical and physical properties, which affect the mobility, migration,

biodegradation, and persistence of the principal chemicals of potential concern (COPCs) at

SWMU 29.

 Assist in health and ecological risks presented in Sections 7.0 and 8.0, respectively.

 Assist in risk management decisions.

 Assess whether movement of contaminants among environmental media will result in significant

future changes to exposure point concentrations to receptors or significant exposure to receptors not

currently exposed or at locations not currently exposed.

 Assess whether the potential exists for contaminant concentrations to decrease over time in various

media.

 Present a conceptual site model which identifies contamination sources, contaminant migration

pathways, and potential receptors.

6.1 PROPERTIES AFFECTING MOBILITY, ATTENUATION, AND PERSISTENCE

COPCs present at SWMU 29 belong to two primary groups: SVOCs, of which the exceedances were all

PAHs, and DRO. Section 6 concentrates on the COPCs that are considered to be the primary

contaminants of concern. The primary chemical and biological factors which affect the mobility, migration,

biodegradation, and persistence of these chemicals are solubility, adsorption/desorption, biodegradation,

photolysis, and plant uptake. These processes and their effects on fate and transport will be discussed in

this section.
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6.1.1 Mobility

According to the Naval Assessment and Control of Installation Pollutants (NACIP) Study (NEESA, 1983),

the groundwater at NSA Crane is divided into two regimes: one associated with soil/alluvial cover and the

other associated with the bedrock. This study reports that shallow groundwater is generally transient

occurring during high precipitation periods. Free water within alluvial deposits is likely to percolate into

bedrock or be discharged into intermittent streams along alluvial - bedrock. Table 1 adapted from the

NACIP study, is the general water bearing properties of the alluvial deposits and bedrock at NSA Crane.

The well developed drainage network and level of precipitation at NSA Crane promote the run-off of any

pollutants deposited on the surface at the site. Numerous streams and fine grained alluvial material

increase the erosional potential of areas in which wastes are disposed.

6.1.2 Solubilities and Adsorption/Desorption Properties

PAHs have very low solubilities, vapor pressures, and Henry's Law constants, and high Kocs (Soil Organic

carbon-water partition coefficient) and Kows (soil octanol-water partition coefficient). The soil organic

carbon-water partitioning coefficient (Kocs) is the ratio of the mass of a chemical that is adsorbed in the

soil per unit mass of organic carbon in the soil per the equilibrium chemical concentration in solution.

The octanol-water partition coefficient (Kows) is the ratio of the concentration of a chemical in octanol and

in water at equilibrium and at a specified temperature. Octanol is an organic solvent that is used as a

surrogate for natural organic matter. The low molecular weight PAHs (e.g., naphthalene) may volatilize

from water, and the high molecular weight PAHs (e.g., benzo(a)pyrene, benzo(a)anthracene, etc.) are

less likely to volatilize. PAHs in soil are much more likely to bind to the soil and be transported via mass

transport mechanisms than go into solution or volatilize. PAHs are subject to degradation via aerobic

bacteria, but may be relatively persistent in the absence of microbial populations or macronutrients such

as phosphorus and nitrogen (ATSDR, 1995).

The solubilities and adsorption/desorption properties of DRO would be similar to the heavy end PAHs.

Table 6-1 includes the Environmental Fate and Transport Parameters for Organic Chemicals.

6.1.3 Biodegradation

Land Spreading applications, in which solid waste is placed in thin layers onto the surface of the land or

incorporated into the surface layers of the soil, have indicated that PAHs are highly amenable to microbial

degradation in soil, with the rate of degradation influenced by temperature, pH, oxygen concentrations,
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initial chemical concentrations, and moisture. Photolysis, hydrolysis, and oxidation are not relevant fate

processes for the degradation of PAHs in soil (ATSDR, 1995).

PAHs are degraded in water by photo-oxidation, chemical oxidation, and biodegradation. PAHs do not

contain functional groups that are susceptible to hydrolytic action, and hydrolysis is considered to be an

insignificant degradation mechanism. The rate of photodegradation is influenced by water depth,

turbidity, and temperature. Benzo(a)pyrene is reported to be resistant to photodegradation. PAHs may

also be oxidized by chlorination and ozonation and may be metabolized by microbes under oxygenated

conditions (ATSDR, 1995). This RFI investigated the soil and not groundwater. The site is steeply

inclined and tributaries drain the site towards the northwest 800 feet from the shore of Lake Greenwood,

thus interaction between the soil and surface water is expected. Groundwater was not encountered

during boring advancement at the site and the depth to groundwater is not known at SWMU 29.

6.1.4 Plant Uptake

Bioconcentration of PAHs in aquatic organisms is greater for the higher molecular weight compounds

than the lower molecular weight compounds. PAHs can bioaccumulate from in receptors from ingesting

water, sediments, or lower organisms in the food chain.

6.2 CONCEPTUAL SITE MODEL AND MIGRATION OF CONTAMINANTS

Figure 6-1 presents a schematic diagram of pathways that contaminants may take as migration routes

from the site. Table 2-2 presents an overall summary of chemical analyses performed on the samples

collected from SWMU 29. Table 6-2 presents the COPC in Surface Soil: benzo(a)anthracene,

benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene and Table 6-3 presents the COPC in

Subsurface Soil: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene,

indeno(1,2,3-cd)pyrene, naphthalene, and DRO. These summaries are intended to present the overall

picture of which chemicals are migrating, which ones are the most widespread, and which ones have the

potential to migrate further.

6.2.1 Historical Operations and Releases

This unit was located near Building 56. It was used for dipping untreated wood into PCP solution (wood

preservative). The PCP Dip Tank was located at SWMU 29 and operated between 1950 and 1965. NSA

personnel reported that the dip tank leaked. However, there was no documentation available indicating

the number of leaks, dates, and estimated quantities of PCP that may have leaked from the tank. The

tank was removed in 1965. An IAS conducted in 1983 inspected the dip tank location and revealed there
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is no vegetation stress or evidence to confirm the PCP leak (NEESA, 1983). . The IAS found no

evidence of a leak and recommended no further action (NFA). In 1987, a Preliminary Review/Site

Inspection was conducted and recommended that soil should be sampled in the location of the former

tank to verify the conclusions of the IAS Study (A.T. Kearney, 1987). There are no groundwater

monitoring wells at this SWMU.

There are significant information gaps regarding site-specific operations of the tank. For example, there

is no documentation regarding the wood treating process, frequency of operation, PCP solution

formulation, and reported leaks (location, date, duration, quantity of solution, etc.). The former PCP Dip

Tank was supposedly used to treat wooden pallets. It is assumed that PCP solution was released to the

environment via tank leaks and/or during process steps that may have allowed PCP solution to drip on to

the adjacent soil during removal of the treated wood from the solution. If the leaks were large enough, it

is possible that some of the PCP solution may have drained beyond the adjacent soil and down the slope

located west of the tank.

A literature search was conducted to identify chemicals potentially associated with wood preservation

operations, including impurities and degradation compounds. Technical grade PCP has been noted to

contain small amounts of impurities such as tetrachlorophenol, trichlorophenols, dichlorophenols,

polychlorodiphenyl ethers, polychlorophenoxy phenols, chlorinated hydrocarbons, polychlorinated dioxins

and furans, and hexachlorobenzene as manufacturing by-products. In addition, oils (e.g., P-9 oil,

kerosene, No. 2 fuel oil, or mineral spirits), which contain polycyclic aromatic hydrocarbons (PAHs) are

commonly mixed with the technical-grade PCP to produce the dip tank solution.

The PCP degradation compounds identified are 2,3,5,6-tetrachlorohydroquinone,

2,3,6-trichlorohydroquinone, 2,4,6-Trichlorophenol, 2,6-Dichlorophenol, 2.6-Dichlorohydroquinone,

2-Chloromaleylacetate, Maleylacetate, and 3-Oxoadipate.

The only PCP degradation compounds which were analyzed were 2,4,6-Trichlorophenol and

2,6-Dichlorophenol because there are no PSL values for the other six compounds which the analytical

results of these degradation products can be readily compared. Furthermore, the acetates and

3-oxoadipate are relatively soluble in water and hence they are relatively mobile and are expected to

degrade more rapidly than the PCP and PCP impurities. This means the degradation products are less

likely to be detectable than PCP and its impurities.

The UFP-SAP (Tetra Tech, 2011) indicated if PCP was detected in the samples, then the five samples

with the greatest PCP concentrations would be submitted for dioxins/furans analyses. However, PCP



NSA Crane
SWMU 29 RFI

Revision: 0
Date: July 2012

Section: 6
Page 5 of 8

011216/P 6-5 CTO F27N

was not detected in any of the samples analyzed. Therefore as a result, dioxins or furans analyses were

not conducted for any soil samples.

6.3 CONTAMINANT FATE AND TRANSPORT

This section focuses on some of the fate and transport issues associated with the major types of

contaminants detected at SWMU 29.

6.3.1 Conceptual Physical Model and Hydrology

The soil characteristics at SWMU 29 are expected to be similar to those of SWMU 16 because both of

these SWMUs are in the area of NSA Crane covered by residual soil derived from Pennsylvanian

bedrock/colluvium (Tetra Tech, 2001). The Pennsylvanian bedrock underlying the soil overburden

contains black shales, carbonaceous shales, and coal. Based on soil samples collected during the RI,

the Pennsylvanian soils consist of clay, silt, sand, and fragmented and/or partially weathered bedrock.

The overburden depth from the RI borings at SWMU 29 ranged from 2.7 to 6.5 feet deep. Measured soil

pH values at SWMU 16, in Pennsylvania soils similar to SWMU 29, ranged from about 5 to 8, with most

soil pH values in the 5.5 to 7.7 range. The soil pH values at SWMU 29 are expected to fall into the 5 to 8

range as well.

Releases of PCP and other treatment solution contaminants to the environment at SWMU 29, if they

occurred, most likely occurred through leaks of the dip tank or spills during treatment operations when

treatment solution may have dripped onto surface soil during removal of the treated wood. After release

to surface soil, PCP can percolate vertically downward during precipitation events into subsurface soil

and groundwater and possibly result in a complete exposure pathway to human receptors that could

consume groundwater or soil or could make direct dermal contact with these media. PCP in surface soil

could flow as overland runoff toward areas of lower elevation, especially within existing surface drainage

channels. These channels could then transport the contaminants in surface water and sediment to lower

elevations within the channels. PCP degrades readily in shallow surface water when exposed to light.

So the persistence of PCP is expected to be short under those conditions. PCP impurities and

degradation products would exhibit similar fates but dioxins and furans would be significantly more

persistent.

PCP is generally considered to be mobile in the environment, but its mobility is highly dependent on pH,

being least mobile under conditions of high pH and organic content. PCP is moderately persistent in soil,
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with a reported field half-life of 45 days (Extoxnet, 2011). PCP sorption is expected to increase in soils

with higher proportions of soil organic matter decreasing its mobility.

PCP degradation is considered to occur primarily by anaerobic biodegradation in flooded or anaerobic

(airless) soils, at higher temperatures, and in the presence of organic matter in the soil. Decomposition

products produced during this process include acetates, polychlorinated phenols, hydroquinones, and

3-oxoadipate (Tetra Tech, 2011).

6.3.2 Semi-Volatile Organic Compounds

6.3.2.1 PAHs

PAHs are generally considered to be fairly immobile in the environment; they are large molecules with

high Kocs and low solubilities when compared to VOCs. These compounds generally do not migrate

vertically through soil to a great extent. Instead, they are more likely to adhere to soil particles and be

transported with the soil particles via surface runoff and erosional processes.

SWMU 29 is characterized by well-developed dendritic surface drainage. Surface water generally flows

toward Lake Greenwood in the northwest.

6.4 SUMMARY OF CONCEPTUAL SITE MODEL

Human receptors at SWMU 29 include people who currently, or could in the future, interact with

contaminated media. Current site users include NSA Crane industrial or construction workers and

trespassers. The area is rural, and there are no residential areas within a mile of the site. However,

because future land use is unknown, it is customary to evaluate the future use of the property as

residential. Therefore, potential future receptors at SWMU 29 include hypothetical future residents and

persons recreating at the site. Human receptors may be exposed to different media based on their

specific activities. These media include surface and subsurface soil.

Ecological receptors include invertebrates and plant species that could be affected by the contaminants

that are present at the site. At SWMU 29, ecological receptors can be exposed only to surface soil

media. Exposure of ecological receptors to groundwater and subsurface soil is not anticipated; however,

contamination in subsurface soil or groundwater may serve as sources of contamination to sediment or

surface water through subsurface transport or diffuse flow to streams. Terrestrial plants, invertebrates,

and vertebrates are exposed to surface soil by direct contact and ingestion of soil and other food items.
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Figure 6-1 is a schematic diagram of the conceptual flow and transport model for SWMU 29. Conclusions

regarding release potential to soil have been developed based on analytical results from the RFI. Nine of

ten surface soil sampling locations and four of ten subsurface soil sampling locations exceeded the

Minimum Regulatory Screening Values for particular SVOCs. DRO was detected in 7 of 10 surface soil

samples, 6 of 10 surface soil samples, and was exceeded in one subsurface soil sampling location.

Groundwater and surface water were not investigated. However, conclusions regarding release potential

to groundwater and surface water and associated environmental pathways have been developed based

on background information and field observations gathered during the RFI. Figure 6-1 summarizes the

following:

 The source area is defined as the former PCP Dip Tank. This was removed and is not an ongoing

source.

 The source media are the soil and surface water (groundwater was not addressed in the RFI).

 The release mechanisms are plant/animal uptake, runoff/erosion, leaching, and infiltration.

 The exposure media are the food chain, surface water, groundwater, surface soil, and subsurface

soil.

 The exposure routes are vegetation, domestic animals, game/fish/prey, ingestion, dermal contact,

and inhalation.

 Receptors are Current site users include NSA Crane industrial or construction workers and

trespassers, and biota.

SWMU 29 operated a PCP wood preservation chemical dip tank. The following is a summary of the

conceptualized aspects of contaminant migration, fate, and persistence at SWMU 29:

 SVOCs and DRO were released to surface and subsurface soils.

 SVOCs and DRO could have leached through the soil and may have potentially impacted

groundwater. Groundwater was not addressed during this RFI.
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 SVOCs and DRO could have migrated via overland flow and potentially may have impacted surface

water. Surface water was not addressed during this RFI.

 Nearly all of the groundwater in the uppermost bedrock (i.e., the Raccoon Creek Group) is flowing

laterally away from toward the upper slopes of the ridge. Some of this groundwater may seep into the

gullies and streams at the bottom of the slope and some of the potentially contaminated groundwater

may be taken up by trees and other vegetation and transpired. Thus, natural phytoremediation may

be playing a part in controlling and reducing the rate of contaminants reaching the base of the ridge

and entering the tributary stream.

 Groundwater resources at NSA have not been studied extensively because the facility utilities surface

waters from Lake Greenwood for human consumption, process operations, and recreation. However,

the existing lithologies, occurrences of springs and seeps, and the well developed surface drainage

indicate the existence of groundwater that is hydraulically connected to the surface environment.

 The potential for release to soil/groundwater from this unit is unknown. The NACIP study (NEESA,

1983) reports no indication of release from the unit. This conclusion was not supported by field or

laboratory data.

 The potential for release to surface water from this unit is unknown. The location of SWMU 29

overlooks a steep slope which slopes toward Lake Greenwood.

 The potential for past release to air from SWMU 29 is unknown due to lack of information on the

former PCP Dip Tank. The tank has been removed and there is no present potential for air release.

 The PCP Dip Tank no longer exists in the area, so the high potential of risk does not exist. Soil

sampling and analytical results do not show a significant threat to human health or the environment.



TABLE 6-1

ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR ORGANIC CHEMICALS

SWMU 29 - PCP DIP TANK

NSA CRANE

CRANE, INDIANA

Density Vapor Pressure Solubility Log of Octanol/Water Organic Carbon Henry's Law Constant 
Bioconcentration 

Factor
Mobility Index

 (g/cm³)(1)   (mm Hg)(2) (mg/L)(2) Partition Coefficient (Kow)(2) Partition Coefficient (KOC)(2)
(atm-m3/mole)(2) (L/kg)(3) log((solubility*VP)/Koc)

SEMIVOLATILES

BENZO(A)ANTHRACENE 1.274(5)
0.00000021 0.0094 5.76 176900 0.000012 NA -1.40E+01

BENZO(A)PYRENE 1.351(5)
0.00000000549 0.00162 6.11 587400 0.000000457 2.90E+05 -1.68E+01

BENZO(B)FLUORANTHENE NA 0.0000005 0.0015 6.11 599400 0.000000657 NA -1.49E+01

DIBENZO(A,H)ANTHRACENE NA 0.000000000955 0.00249 6.7 1912000 0.000000141 NA -1.79E+01

INDENO(1,2,3-CD)PYRENE NA 0.000000000125 0.00019 6.7(5)
1951000 0.000000348 NA -1.99E+01

NAPHTHALENE 1.0253 0.085 31 3.17 1544 0.00044 1.30E+04 -2.77E+00

DIESEL RANGE ORGANICS 0.85 0.4 Negligible 1 NA NA NA NA

NA - Not available.
1 The CRC Handbook of Chemistry and Physics, 89th or 91st Edition
2 EPI (Estimation Programs Interface) Suite™ is a Windows-

based suite of physical/chemical property and environmental 

fate estimation programs delveloped by the EPA's Office of 

Pollution Prevention Toxics and Syracuse Research 3 Superfund Chemical Data Matrix, 2004, Food Chain Fresh 
4 Values are referenced from Endosulfan
5 Pennsylvania Land Recycling Program Chemical and Physical Properties Database

  http://www.depreportingsvcs.state.pa.us/ReportServer/Pages/ReportViewer.aspx?/CPP/Chemicals

Chemical



TABLE 6-2

CHEMICALS OF CONCERN IN SURFACE SOIL

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

SAMPLE ID HHRA ERA MIN
SEMIVOLATILES (UG/KG)
BENZO(A)ANTHRACENE 150 1100 150 67 280 35 J 120 51 J 56 J 140 J 31 J 11 J 20 U 63 J
BENZO(A)PYRENE 15 1100 15 79 320 41 110 69 J 54 J 110 J 38 J 7.3 J 8 UJ 65 J
BENZO(B)FLUORANTHEN
E

150 1100 150 140 500 82 180 160 J 87 J 180 J 70 J 15 J 20 U 130 J

DIBENZO(A,H)ANTHRACE
NE

15 1100 15 36 U 52 J 7.6 UJ 7 UJ 7.5 UJ 7.4 UJ 24 J 7.1 UJ 14 UJ 8 UJ 24 J

Notes:

J = Value is estimated.
MIN = minimum detection limit value
U = Analyte not detected at the reporting limit.
UJ = Numerical detection limit for the undetected result is estimated.
ug/kg = Microgram per kilogram.
ERA = ecological risk assessment value
HHRA = human health risk assessment value

29SS0010002 29SS0020004 29SS0040004 29SS0050004 29SS0060002 29SS0070002 29SS011000229SS0080004 29SS0090004 29SS0100002 29SS0100002-D

Shaded cells indicate that the concentration is greater than the minimum screening criterion.



TABLE 6-3

CHEMICALS OF CONCERN IN SUBSURFACE SOIL

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NSA CRANE

CRANE, INDIANA

SAMPLE ID

PETROLEUM HYDROCARBONS (UG/KG)

DRO (C08-C28) 2200 U 4900 310000 J 3400 U

SEMIVOLATILES (UG/KG)
BENZO(A)ANTHRACENE 44 26 J 460 640
BENZO(A)PYRENE 42 22 J 410 540
BENZO(B)FLUORANTHENE 52 28 J 540 690
DIBENZO(A,H)ANTHRACENE 13 J 7.6 UJ 86 81
INDENO(1,2,3-CD)PYRENE 21 J 38 UJ 150 240
NAPHTHALENE 7.7 UJ 7.6 UJ 11 J 16 UJ

Notes:

DUP = duplicate
J = Value is estimated.
SB = subsurface sample
U = Analyte not detected at the reporting limit.
UJ = Numerical detection limit for the undetected result is estimated.
ug/kg = Microgram per kilogram.
Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion.

29SB011020329SB0010203 29SB0030406 29SB0050406



Vegetation ○ ○ ○
Domestic Animals ○ ○ ○
Game/Fish/Prey ○ ○ ○

Ingestion ○ ○ ○
Dermal Contact ○ ○ ○

Soil Ingestion ○ ○ ○ ○
Leaching Groundwater Dermal Contact ○ ○ ○ ○

Inhalation (Vapor) ○ ○ ○ ○

Ingestion ○ ● ○ ○
Infiltration Dermal Contact ○ ● ○ ○

Inhalation (Dust) ○ ● ○ ○

Ingestion ● ● ● ●
Dermal Contact ● ● ● ●

Inhalation (Dust) ● ● ● ●

FIGURE 6-1
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7.0 HUMAN HEALTH RISK ASSESSMENT

This section presents the HHRA for the PCP Dip Tank, Building 56 Area (SWMU 29) at NSA Crane. The

objective of the HHRA is to determine whether detected concentrations of chemicals within the study area

pose a significant threat to potential human receptors under current and/or future land use. The potential

risks to human receptors were estimated based on the assumption that no actions were taken to control

contaminant releases.

The following current USEPA and IDEM guidance documents were used to develop the framework for the

baseline HHRA:

 Conducting Human Health Risk Assessments Under the Environmental Restoration Program (Navy,

2001).

 U.S. Navy Human Health Risk Assessment Guidance (Navy, 2008)

 Risk Assessment Guidance for Superfund: Volume I, Human Health Evaluation Manual (Part A)

(USEPA, 1989).

 Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors

(USEPA, 1991).

 Distribution of Preliminary Review Draft: Superfund’s Standard Default Exposure Factors for the

Central Tendency and Reasonable Maximum Exposure (USEPA, 1993b).

 Exposure Factors Handbook. (USEPA, 1997c).

 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites

(USEPA, 2002b).

 Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E,

Supplemental Guidance for Dermal Risk Assessment) (USEPA, 2004).

 Guidelines for Carcinogen Risk Assessment (USEPA, 2005b).
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 Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens

(USEPA, 2005c).

 Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part F,

Supplemental Guidance for Inhalation Risk Assessment) (USEPA, 2009).

 Risk Integrated System of Closure. User’s Guide and Technical Resource Guidance Document

(IDEM, 2009).

The HHRA is structured and reported according to the guidelines of the Risk Assessment Guidance for

Superfund (RAGS), Human Health Evaluation Manual, Part D: Standardized Planning, Reporting, and

Review of Superfund Risk Assessments (RAGS Part D) (USEPA, 2001).

A HHRA consists of five components: data evaluation, exposure assessment, toxicity assessment, risk

characterization, and uncertainty analysis. Sections 7.1 through 7.5 contains detailed discussions of the

five components of the HHRA.

Three major aspects of chemical contamination and environmental fate and transport must be considered

to evaluate potential risks: (1) contaminants with toxic characteristics must be found in environmental

media and must be released by either natural processes or by human action; (2) potential exposure

points must exist; and (3) human receptors must be present at the point of exposure. Risk is a function of

both toxicity and exposure. If any one of these factors is absent for a site, the exposure pathway is

incomplete, and no potential risks are considered to exist for human receptors.

7.1 DATA EVALUATION

Data evaluation, the first component of a baseline HHRA, is a medium-specific task involving the

compilation and evaluation of analytical data. The main objective of the data evaluation is to develop a

medium-specific list of chemicals of potential concern (COPCs) that will be used to quantitatively

determine potential human health risks for site media.

Samples collected during the 2011 investigation were used in this HHRA. Only PAHs and DRO were

detected in the surface soil and subsurface soil samples collected at SWMU 29. The maximum of the

original and duplicate sample was used in the selection of COPCs. Samples used in this HHRA are listed

on the COPC selection tables and in Appendix E.1. Nature and extent of contamination is discussed in

Section 5.0.
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7.1.1 Derivation of Screening Criteria

The primary criteria used to identify COPCs are based on USEPA Regional Screening Levels (RSLs)

(2011) and IDEM Risk Integrated System Closure (RISC) default closure levels (2009). The RSLs were

developed and are maintained through a cooperative agreement between Oak Ridge National Laboratory

(ORNL) and USEPA’s Office of Superfund, and are considered to be USEPA screening criteria. The

RSLs are based on exposure pathways for which generally accepted methods, models, and assumptions

have been developed (i.e., ingestion, dermal contact, and inhalation) for specific land-use conditions and

do not consider ecological receptors. The screening concentrations based on the RSLs correspond to a

systemic hazard quotient (HQ) of 0.1 for non-carcinogens or an incremental lifetime cancer risk (ILCR) of

1 x 10
-6

for carcinogens. The RSLs for non-carcinogens are based on an HQ of 1, whereas the screening

concentrations used in the selection of COPCs were based on an HQ of 0.1 to account for the potential

cumulative effects of several chemicals affecting the same target organ or producing the same adverse

non-carcinogenic effect.

The IDEM default closure levels for soil are based on the lower of the risk based direct contact criteria,

the soil attenuation capacity values, the soil saturation concentrations, and the migration from soil to

groundwater criteria (IDEM, 2009). The IDEM risk based default closure levels for direct contact

correspond to a systemic HQ of 1 (for noncarcinogens) or an ILCR of 1 x 10
-5

(for carcinogens).

Screening concentrations based on the following criteria were used to select COPCs for surface and

subsurface soil:

 USEPA RSLs for Residential Soil (USEPA, 2011).

 IDEM residential default closure levels for direct contact (IDEM, 2009)

Maximum chemical concentrations in soil were also compared to USEPA risk-based SSLs for

groundwater protection and to IDEM default closure levels for transfers from soil to groundwater. The

SSLs for migration from soil to groundwater and the IDEM default closure levels were not used for the

selection of COPCs for direct contact exposure; however, they do allow qualitative evaluation of the

potential for chemical migration from soil to groundwater. Chemicals with concentrations exceeding the

SSLs/IDEM default closure levels may potentially migrate from soil to groundwater in sufficient quantities

to pose groundwater quality problems.

The risk-based screening levels used in the COPC selection for soil are presented in Table 7-1.
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Background Evaluation

No base- or site-specific background data was available for PAHs and DRO, consequently a background

evaluation was not performed.

7.1.2 Decision Rules for Establishing COPCs

The following decision rule was used to select initial lists of COPCs for SWMU 29:

 A chemical detected in soil was selected as a COPC for soil if any detected chemical concentration

exceeded the screening levels for soil.

7.1.3 COPCs Selected for HHRA

COPCs were selected for surface soil and subsurface soil using the risk-based COPC screening levels

described in Section 7.1.1. A discussion of the chemicals identified as COPCs and the rationale for

COPC selection is provided in the following subsections. A discussion of the nature and extent of the

chemicals detected in site media is presented in Section 4.0 and is not repeated in this section. COPC

selection information for each medium is presented in Tables 7-2 through 7-5. Chemicals retained as

COPCs are presented in Table 7-6. RAGS Part D tables for COPC selection are included in

Appendix E.2.

7.1.3.1 Surface Soil

A comparison of maximum detected surface soil concentrations to screening levels based on RSLs for

residential exposures and IDEM residential default closure levels for direct contact is presented in

Table 7-2. The following chemicals were detected at maximum concentrations exceeding direct contact

COPC screening levels and were retained as COPCs for surface soil at SWMU 29:

 PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene].

Concentrations of all chemicals were less than the IDEM residential default closure levels for direct

contact with soil.

A comparison of maximum detected surface soil concentrations to USEPA SSLs for chemical migration

from soil to groundwater and IDEM residential default closure levels for migration to groundwater is
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presented in Table 7-3. The following chemicals were detected in surface soil at maximum

concentrations exceeding the screening levels for migration from soil to groundwater and were retained

as COPCs for surface soil at SWMU 29:

 PAHs [benzo(a)anthracene and benzo(a)pyrene]

Concentrations of all chemicals were less than the IDEM residential default closure levels for migration

from surface soil to groundwater. Benzo(a)anthracene only exceeded the SSLs in one sample

(29SS0020004).

7.1.3.2 Subsurface Soil

A comparison of maximum detected surface soil concentrations to screening levels based on RSLs for

residential exposures and IDEM residential default closure levels for direct contact is presented in

Table 7-4. The following chemicals were detected at maximum concentrations exceeding direct contact

COPC screening levels and were retained as COPCs for subsurface soil at SWMU 29:

 PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and

indeno(1,2,3-cd)pyrene].

Benzo(a)pyrene in one sample (29SB0110203) was the only chemical detected at concentrations

exceeding the IDEM residential default closure levels for direct contact with soil.

A comparison of maximum detected subsurface soil concentrations to USEPA SSLs for chemical

migration from soil to groundwater and IDEM residential default closure levels for migration to

groundwater is presented in Table 7-5. The following chemicals were detected in subsurface soil at

maximum concentrations exceeding the screening levels for migration from soil to groundwater and were

retained as COPCs for subsurface soil at SWMU 29:

 PAHs [benzo(a)anthracene, benzo(a)pyrene, and naphthalene]

 DRO

DRO in one sample (29SB0050406) was the only chemical detected at concentrations exceeding the

IDEM residential default closure levels for migration from soil to groundwater. PAHs only exceeded the

SSLs in two samples (29SB0050406 and 29SB0110203).
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7.1.3.3 Summary

Table 7-6 summarizes the chemicals retained as COPCs for surface soil and subsurface soil at the

SWMU 29. RAGS Part D tables for COPC selection are included in Appendix E.2.

7.2 EXPOSURE ASSESSMENT

This portion of the risk assessment defines and evaluates, quantitatively or qualitatively, the type and

magnitude of human exposure to the chemicals present at or migrating from a site. The exposure

assessment is designed to depict the physical setting of the site, to identify potentially exposed

populations and applicable exposure pathways, to calculate concentrations of COPCs to which receptors

might be exposed, and to estimate chemical intakes under the identified exposure scenarios.

Actual or potential exposures at SWMU 29 were determined based on the most likely pathways of

contaminant release and transport, as well as human activity patterns. A complete exposure pathway

has three components: a source of chemicals that can be released to the environment, a route of

contaminant transport through an environmental medium, and an exposure or contact point for a human

receptor.

7.2.1 Conceptual Site Model

A conceptual site model (CSM) facilitates consistent and comprehensive evaluation of potential risks to

human health by creating a framework for identifying the pathways by which human receptors may come

in contact with environmental media contaminated by site activities. A CSM depicts the relationships

among the following elements, which are necessary for defining complete exposure pathways:

 Site sources of contamination

 Contaminant release mechanisms and transport/migration pathways

 Exposure routes

 Potential receptors

The elements of the CSM (contaminant source, release mechanisms, transport/migration pathways,

exposure routes, and potential receptors) establish the manner and degree to which a potential receptor

may be exposed to chemicals present at the site. The degree of risk incurred by a potential receptor

varies according to the means of exposure, the duration of exposure, and the specific chemical to which

the receptor is exposed.
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Section 6.0 presents a discussion of the site location, sources of contamination, contaminant release

mechanisms, and transport and migration pathways for SWMU 29. Table 7-7 provides a site-specific

summary of the potential receptors evaluated for SWMU 29. A summary of the exposure routes

addressed quantitatively for each human receptor is provided in Table 7-8. Figure 7-1 illustrates the CSM

for SWMU 29.

Potential Current and Future Receptors of Concern and Exposure Pathways

NSA Crane is an active naval base and will remain active for the foreseeable future. Current site

receptors include industrial or construction workers, and adolescent trespasses. However, for purposes

of completeness, the baseline risk assessment will consider receptor exposure under residential,

industrial, and recreational land use scenarios. Based on current and potential future land use, the

following potential receptors may be exposed to contaminated environmental media within the study area:

 Construction Workers – A plausible receptor under current or future land use. No construction

activities are currently planned for the study area. However, this receptor could be exposed to

surface and subsurface soils (incidental ingestion; dermal contact), and air (inhalation) if excavation

activities were to occur in the future.

 Industrial Worker – A plausible receptor under current and future land use. This includes adult

military or civilian personnel assigned to routine daily work tasks in the SWMU 29 area. This receptor

could be exposed to surface soil (incidental ingestion; dermal contact) and air (inhalation). Industrial

worker exposure to subsurface soil is unlikely; however, because future construction could potentially

bring subsurface soil to the surface, exposure to subsurface soil via incidental ingestion, dermal

contact, and inhalation was evaluated for this receptor to aid in risk management decisions.

 Recreational Users – A plausible receptor under future land use. If NSA Crane were to close, the

most likely scenario is that the property would be converted to a recreational park. A recreational

user may be exposed to potentially contaminated surface soil (incidental ingestion; dermal contact),

and air (inhalation). Recreational exposure to subsurface soil is unlikely; however, because future

construction could potentially bring subsurface soil to the surface, exposure to subsurface soil via

incidental ingestion, dermal contact, and inhalation was evaluated for this receptor to aid in risk

management decisions. NSA Crane is not expected to close in the foreseeable future.

 On-Base Residents – Given the anticipated future land use for much of SWMU 29

(commercial/industrial), residents are a very unlikely future receptor. However, the hypothetical future
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residential scenario is typically evaluated in a risk assessment for decision-making purposes. For

example, the need for deed restrictions at a site may be eliminated prior to site closure if minimal

risks are estimated for residential receptors. It is assumed that a hypothetical resident may be

exposed to surface soil (ingestion; dermal contact; inhalation). Receptor exposure to subsurface soil

would only occur if subsurface soil was excavated and deposited on existing surface soil. Although

this is an unlikely scenario, it is included in this HHRA for purposes of completeness and to assist the

risk managers regarding the need for deed restrictions.

7.2.2 Central Tendency Exposure versus Reasonable Maximum Exposure

Traditionally, exposures evaluated in the HHRA were based on the concept of a reasonable maximum

exposure (RME) only, which is defined as "the maximum exposure that is reasonably expected to occur

at a site" (USEPA, 1989). However, subsequent risk assessment guidance (USEPA, 1992) indicates the

need to address an average case or central tendency exposure (CTE).

To provide a full characterization of potential exposure, both RME and CTE scenarios were evaluated in

the HHRA for SWMU 29. The available guidance (USEPA, 1993b) concerning the evaluation of CTE is

limited. Therefore, professional judgment was exercised when defining CTE conditions for a particular

receptor at a site.

7.2.3 Exposure Point Concentrations

The exposure point concentration (EPC), which is calculated for COPCs only, is an estimate of the

chemical concentration within an exposure unit (EU). The EPC is assumed to be the concentration to

which the receptor is exposed and is used to estimate exposure intakes. An EU is the area over which

receptor activity is expected to occur.

The following guidelines were used to calculate EPCs:

 For surface soil and subsurface soil, the 95-percent upper confidence limit (UCL) on the arithmetic

mean, which was based on the distribution of the data set, was selected as the EPC. EPCs were

calculated following USEPA’s Calculating Upper Confidence Limits for Exposure Point

Concentrations at Hazardous Waste Sites (USEPA, 2002) and using USEPA’s ProUCL software

Version 4.1.00 (USEPA, 2010).
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 Non-detected values were evaluated in accordance with the ProUCL guidance. Duplicates were

averaged for purposes of calculating EPCs for COPCs in environmental media. In calculating the

averages, if one sample was detected and the other was non-detected then the average was

calculated using the detected value and one half the non-detected value.

Table 7-9 summarizes the EPCs used in this HHRA. ProUCL Outputs are included in Appendix E.3.

RAGS Part D Tables for the EPCs are presented in Appendix E.2.

7.2.4 Chemical Intake Estimation

The methodologies and techniques used to estimate exposure intakes are presented in this section.

Intakes for the identified potential receptor groups were calculated using the current USEPA risk

assessment guidance cited in Section 7.0 and are presented in the risk assessment spreadsheets. Risk

assessment results are presented using USEPA RAGS Part D table format. Assumptions regarding

exposure are presented in Tables 7-10 and 7-11 for the RME and CTE scenarios, respectively. The

exposure assumptions presented in Tables 7-10 and 7-11 are based on current USEPA and IDEM risk

assessment guidance.

Non-carcinogenic intakes were estimated using the concept of an average annual exposure.

Carcinogenic intakes were calculated as incremental lifetime exposures, which assume a life expectancy

of 70 years. The exposure assumptions reflect current USEPA guidance. The majority of the exposure

assumptions used to estimate chemical intakes were based on default assumptions described in several

USEPA guidance documents (e.g., USEPA, 1989, 1991, 1997c, and 2004) and IDEM guidance (IDEM,

2009). The following paragraphs discuss the non-default receptor-specific exposure assumptions used in

the risk assessment.

7.2.4.1 Incidental Ingestion of Soil

Direct physical contact with soil may result in the incidental ingestion of chemicals. Chemical intake for

the incidental ingestion of soil is estimated in the following manner (USEPA, 1989):

(BW)(AT)

)EF)(ED)(CF)(IR)(FI)((C
=Intake s
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where:

Intake = intake of chemical from soil (mg/kg/day)

Cs = concentration of chemical in soil (mg/kg)

IR = ingestion rate (mg/day)

FI = fraction ingested from contaminated source (dimensionless)

EF = exposure frequency (days/yr)

ED = exposure duration (yr)

CF = conversion factor (1 x 10
-6

kg/mg)

BW = body weight (kg)

AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/yr

for carcinogens, AT = 70 yr x 365 days/yr

Most of the exposure assumptions used to estimate chemical intakes from incidental ingestion of soil

were based on default assumptions described in standard USEPA guidance and are summarized in

Tables 7-10 and 7-11. The following paragraphs briefly discuss the non-default receptor-specific

exposure assumptions for incidental ingestion of soil that were used in the HHRA.

The selected exposure frequency assumptions consider anticipated receptor activities at SWMU 29. It is

assumed that construction workers assigned to future excavation projects at SWMU 29 are exposed to

soil for 5 days a week over 30 weeks (150 days a year) for 1 year under the RME scenario. The

exposure frequency for the CTE scenario was assumed to be 50 percent of the RME or 75 days a year.

Child and adult recreational users are assumed to be exposed to soil two days a week during the summer

months (52 days a year) under the RME scenario and one day a week (26 days a year) under the CTE

scenario.

7.2.4.2 Dermal Contact with Soil

Direct physical contact with soil may result in the dermal absorption of chemicals. Exposure associated

with dermal contact with soil is estimated in the following manner (USEPA, 1989):

(BW)(AT)

F)(ED)ABS)(CF)(E)(SA)(AF)((C
=Intake s
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where:

Intake = amount of chemical absorbed during contact with soil (mg/kg/day)

Cs = concentration of chemical in soil (mg/kg)

SA = skin surface area available for contact (cm
2
/day)

AF = skin adherence factor (mg/cm
2
)

ABS = absorption factor (dimensionless)

CF = conversion factor (1 x 10
-6

kg/mg)

EF = exposure frequency (days/year)

ED = exposure duration (year)

BW = body weight (kg)

AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/year

for carcinogens, AT = 70 years x 365 days/year

Most of the exposure assumptions used to estimate chemical intakes from dermal contact with soil were

based on the default assumptions described in standard USEPA guidance and are summarized in

Tables 7-10 and 7-11. The following paragraphs briefly discuss non-default receptor-specific exposure

assumptions for dermal contact with soil that were used in the HHRA.

The exposed skin surface areas of the body available for dermal contact with soil were determined on a

receptor-specific basis because they correspond with assumed human activities and clothing worn during

exposure events. With the exception of the skin surface area recommended for child and adult

recreational users, all of the skin surface areas presented in Tables 7-10 and 7-11 are based on USEPA

default values. Current guidance (USEPA, 1997 and 2004) was used to develop the skin surface area

available for contact for the child and adult recreational users as follows:

 For adult recreational users assumed to be exposed to soil, the exposed surface area available for

contact was the sum of the head, arms, hands, lower legs, and feet of an adult male. This skin

surface area is 9,070 cm
2

for the RME and CTE scenarios. This value represents the 50
th
-percentile

areas for the arms, hands, lower legs, and feet (USEPA, 1997). For a small child recreational user

(0 to 6 years old), it was assumed that 50 percent of the body surface area was exposed to surface

soil (i.e., 3,300 cm
2
). This value represents the 50

th
-percentile areas presented in Table 4-6 of the

Exposure Factors Handbook (USEPA, 1997).

The same exposure frequencies and durations recommended for the evaluation of incidental ingestion of

soil were used to estimate chemical intakes for dermal contact with soil. The soil adherence factors
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presented are those in Exhibits 3.3 and 3.5 of RAGS Part E. A value of 0.13 was used as the chemical-

specific dermal absorption factors PAHs.

7.2.4.3 Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil

Intakes of both particulates and vapors/gases are calculated using the same equation, as follows

(USEPA, 2009):

day/hrs24AT

)ED)(EF)(ET)(C(
EC air




where:

EC = exposure concentration (mg/m
3
)

Cair = concentration of chemical in air (mg/m
3
)

ET = exposure time (hours/day)

EF = exposure frequency (days/yr)

ED = exposure duration (yr)

AT = averaging time (hours);

= for non-carcinogens, AT = ED x 365 days/yr

= for carcinogens, AT = 70 yr x 365 days/yr

Some of the exposure assumptions used to estimate chemical intakes from inhalation of fugitive

dusts/volatile emissions from surface and subsurface soil were based on default assumptions described

in standard USEPA guidance and are summarized in Tables 7-10 and 7-11. The same exposure

frequencies and durations used to estimate incidental ingestion of soil intakes were used to estimate

exposure via inhalation of fugitive dust/volatile emissions for surface and subsurface soil.

The concentrations of chemicals in air resulting from emissions from soil are developed following

procedures presented in USEPA Soil Screening Guidance (USEPA, 2002). Chemical concentrations in

air were calculated as follows:











VF

1

PEF

1
CC soilair
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where:

Cair = chemical concentration in air (mg/m
3
)

Cs = chemical concentration in soil (mg/kg)

PEF = particulate emission factor (m
3
/kg)

VF = volatilization factor (m
3
/kg)

No volatile chemicals were retained as COPCs in surface and subsurface soil; therefore, the above

equation reduces to:











PEF

1
CC

soilair

The particulate emissions factor (PEF) relates the concentration of the chemical in soil to the

concentration of dust particles in air. A PEF value of 1.316 x 10+9 was used for the HHRA of SWMU 29

soils (USEPA, 2002; IDEM, 2009). Because air emissions resulting from fugitive dust emissions settings

will be different than dust emissions generated during construction activities, a separate PEF was used

for construction activities. The PEF for construction workers (1.34 x 10
+6

m
3
/kg) was calculated using the

equations presented in the supplemental SSL guidance document (USEPA, 2002). A sample calculation

showing how the PEF for construction workers was calculated is presented in Appendix E.4.

7.2.4.4 Assessing Cancer Risks from Early Life Exposures

USEPA’s Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens

(USEPA, 2005) recommends making adjustments to the toxicity of carcinogenic chemicals that act via the

mutagenic mode of action when evaluating early-life exposures. The guidance recommends using age-

dependent adjustment factors (ADAFs) combined with age-specific exposure estimates when assessing

cancer risks. In the absence of chemical-specific data, the supplement guidance recommends the

following default adjustments, which reflect the fact that cancer risks are generally higher from early-life

exposures than from similar exposures later in life:

 For exposures before 2 years of age (i.e., spanning a 2-year interval from the first day of birth until a

child’s second birthday), a 10-fold adjustment.
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 For exposures between 2 and 16 years of age (i.e., spanning a 14-year time interval from a child’s

second birthday until their sixteenth birthday), a three-fold adjustment.

 For exposures after turning 16 years of age, no adjustment.

The adjustments were applied using the same method as that used by ORNL in the development of

RSLs. Children were evaluated as two age groups, ages 0 to 2 years and ages 2 to 6 years, and adults

were evaluated as two age groups, ages 6 to 16, and ages greater than 16 years old. Using this

approach, the intakes for child and adult recreational users and hypothetical residents were calculated as

follows:

IntakeChild = Intake(ages 0 – 2 years) x 10 + Intake(ages 2 – 6 years) x 3

IntakeAdult = Intake(ages 6 – 16 years) x 3 + Intake(ages > 16 years)

The above approach was used only for those chemicals that are identified as mutagenic in the ORNL

screening table. Sample calculations showing how this approach was applied are included in

Appendix E.4.

7.2.4.5 Summary of Exposure Parameters

A summary of exposure input parameters for all exposure pathways is presented in Tables 7-10 and 7-11

for the identified potential receptor groups at the Site. In general, standard default parameters

(e.g., USEPA, 1989, 1991, 1997c, and 2004), which combine mid-range and upper-end exposure factors,

were used to assess RME conditions in this HHRA. CTE conditions were assessed primarily by the use

of mid-range exposure factors presented in current risk assessment guidance (USEPA, 1989 and 1993b).

7.3 TOXICITY ASSESSMENT

The toxicity assessment weighs the evidence regarding the potential for exposure to chemicals to

produce adverse effects in exposed receptors and, when possible, the assessment estimates the

relationship between the exposure to a chemical and the increased likelihood and/or severity of adverse

effects. Quantitative estimates of the relationship between the magnitude and type of exposures and the

severity or probability of human health effects are defined for the identified constituents of concern.

Quantitative toxicity values determined during this component of the risk assessment are integrated with

exposure assessment outputs to characterize the potential occurrence of adverse health effects for each

receptor group.
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The reference dose (RfD) is the toxicity value used to evaluate noncarcinogenic health effects for

ingestion and dermal exposures. The reference concentration (RfC) is used to evaluate noncarcinogenic

health effects for inhalation exposures. The RfD and RfC estimate a daily exposure level for a human

population that is unlikely to pose an appreciable risk during a portion, or for all, of a human lifetime. It is

based on a review of animal and/or human toxicity data, with adjustments for various data uncertainties.

Carcinogenic effects are quantified using the cancer slope factor (CSF) for ingestion and dermal

exposures, and using inhalation unit risks (IUR) for inhalation exposure that are plausible upper-bound

estimates of the probability of the development of cancer per unit intake of the chemical over a lifetime.

These are typically based on dose-response data from human and/or animal studies.

7.3.1 Toxicity Criteria for Oral and Inhalation Exposures

Oral RfDs and CSFs and inhalation RfCs and IURs used in this HHRA were obtained from the following

primary USEPA literature sources (USEPA, 2003b):

 Tier 1 - Integrated Risk Information System (IRIS).

 Tier 2 - USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk

Technical Support Center develops PPRTVs on a chemical-specific basis when requested by

USEPA’s Superfund program.

 Tier 3 - Other Toxicity Values – These sources include but are not limited to California Environmental

Protection Agency (Cal EPA) toxicity values, Agency for Toxic Substances and Disease Registry

(ATSDR) values, and the Annual Health Effects Assessment Summary Tables (HEAST) (USEPA,

1997b).

Although toxicity criteria can be found in several toxicological sources, USEPA's IRIS online database is

the preferred source of toxicity values. This database is continuously updated, and the presented values

have been verified by USEPA. The toxicity criteria for the constituents selected as COPCs are presented

in Tables 7-12 through 7-15.
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7.3.2 Toxicity Criteria for Dermal Exposure

RfDs and CSFs in the scientific literature are typically expressed as “administered” (i.e., not absorbed)

doses. Therefore, these values are considered inappropriate for estimating risks associated with dermal

exposures. Oral dose response parameters based on administered doses must be adjusted to absorbed

doses before they can be compared to estimated dermal exposure intakes.

When oral absorption is essentially complete (i.e., 100 percent), an absorbed dose is equivalent to the

administered dose and no toxicity adjustment is necessary. Conversely, when the gastrointestinal

absorption of a chemical is poor (e.g., 1 percent), the absorbed dose is smaller than the administered

dose; thus, toxicity factors based on an absorbed dose should be adjusted to account for the difference in

the absorbed dose relative to the administered dose. USEPA (USEPA, 2004) recommends a 50 percent

absorption cut-off to reflect the intrinsic variability in analyzing absorption studies. Therefore, the

adjustment from administered to absorbed dose was only performed when the chemical specific

gastrointestinal absorption efficiency was less than 50 percent. The adjustment from administered to

absorbed dose was made using chemical specific gastrointestinal absorption efficiencies published in

numerous sources of guidance (e.g., USEPA 2004 [the primary reference], IRIS, ATSDR toxicological

profiles, etc.), using the following equations:

RfD = (RfD )(ABS )dermal oral GI

CSF = (CSF ) / (ABS )dermal oral GI

where: ABSGI = absorption efficiency in the gastrointestinal tract

RfDdermal = RfD for the dermal route of exposure

RfDoral = RfD for the oral route of exposure

CSFdermal = CSF for the dermal route of exposure

CSForal = CSF of the oral route of exposure

As noted above, the preceding adjustment of the oral toxicity criteria (e.g., RfDs, CSFs) was necessary to

allow quantitative evaluation of the dermal route of exposure in the baseline risk assessment. An

explanation of this procedure and the need for this procedure are presented in Appendix A of USEPA

RAGS Part A.
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7.3.3 Mutagenic Chemicals

USEPA’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005a) and Supplemental Guidance of

Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005b) specify the use of

ADAFs for carcinogens that act via a mutagenic mode of action. Carcinogenic PAHs are included in the

group of chemicals that have been determined to act via the mutagenic mode of action. No chemical-

specific ADAFs have been derived for carcinogenic PAHs; therefore, the following default ADAFs were

used: 10 for ages 0 to 2, 3 for ages 2 to 16, and 1 (no adjustment) for ages 16 to 70. The ADAFs were

used in evaluating exposures to carcinogenic PAHs for recreational users and hypothetical residents

using the approach presented in Section 7.2.4.4.

7.4 RISK CHARACTERIZATION

This section provides a characterization of human health risks associated with potential exposures to

COPCs at the Site. Potential risks (non-carcinogenic and carcinogenic) for human receptors resulting

from exposures outlined in the exposure assessment were quantitatively determined and are discussed in

this section. Sections 7.4.1 and 7.4.2 outline the methods used to quantitatively estimate the type and

magnitude of potential risks for human receptors. Summaries of the risk characterization for SWMU 29

are provided in Section 7.4.3.

7.4.1 Quantitative Analysis

Quantitative estimates of risk for chemicals were calculated according to risk assessment methods

outlined in USEPA guidance (USEPA, 1989). Lifetime cancer risks are expressed in the form of

dimensionless probabilities, referred to as ILCRs, based on CSFs and IURs. Non-carcinogenic risk

estimates are presented in the form of HQs that are determined through a comparison of intakes with

published RfDs and RfCs.

ILCR estimates for ingestion and dermal exposures were generated for each COPC using estimated

exposure intakes and published CSFs, as follows:

ILCR = (Estimated Exposure Intake)(CSF)

ILCR estimates for inhalation exposures were generated for each COPC using estimated exposure

concentrations and published IURs, as follows:

ILCR = (IUR)(Exposure Concentration)(1000 g/mg)
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An ILCR of 1 x 10
-6

indicates that the exposed receptor has an one-in-one-million chance of developing

cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as

representing one additional case of cancer in an exposed population of one million people.

Non-carcinogenic risks were assessed using the concept of HQs and HIs. The HQ for a COPC is the

ratio of the estimated intake to the RfD and is calculated for ingestion and dermal exposures as follows:

HQ = (Estimated Exposure Intake)/(RfD)

For inhalation exposures, HQ is calculated as follows:

HQ = (Exposure Concentration)/(RfC)

An HI was generated by summing the individual HQs for all COPCs. The HI is not a mathematical

prediction of the severity of toxic effects; therefore, is not a true "risk"; it is simply a numerical indicator of

the possibility of the occurrence of noncarcinogenic (threshold) effects.

7.4.1.1 Comparison of Quantitative Risk Estimates to Benchmarks

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a

site, quantitative risk estimates were compared to typical risk benchmarks. Calculated ILCRs were

interpreted using the USEPA's "target range" (1x10
-6

to 1x10
-4

).

USEPA has defined the range of 1x10
-6

to 1x10
-4

as the ILCR "target risk range" for most hazardous

waste facilities addressed under CERCLA and RCRA. IDEM has defined this same risk range for the

nondefault evaluation under their RISC program. Individual or cumulative ILCRs greater than 1x10-4 will

typically not be considered as protective of human health and ILCRs less than 1x10-6 will typically be

regarded as protective. Risk management decisions are necessary when the ILCR is within the 1x10-4 to

1x10-6 cancer risk range.

An HI exceeding unity (1) indicates that there may be potential noncarcinogenic health risks associated

with exposure. If an HI exceeds unity, a segregation of target organ effects associated with exposure to

COPCs is typically performed. Only those chemicals that affect the same target organ(s) or exhibit similar

critical effect(s) are regarded as truly additive. Consequently, it may be possible for a cumulative HI to
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exceed 1, but no adverse health effects are anticipated if the COPCs do not affect the same target organ

or exhibit the same critical effect.

7.4.2 Results of the Risk Characterization

This section contains a summary of the results of the risk characterization for SWMU 29. Quantitative risk

estimates for potential human receptors are developed for chemicals detected in soils. Uncertainties

associated with the risk estimates are discussed in Section 7.5. The methodology used to calculate the

risks presented in this section is provided in Sections 7.2 and 7.3. Potential cancer risks and hazard

indices (HIs) were calculated for current/future construction workers, industrial workers, and future child

recreational users, adult recreational users, and hypothetical residents under the RME and CTE

scenarios and are summarized in Tables 7-16 and 7-17. Sample calculations are presented in Appendix

E.4, and the results of the risk assessment in RAGS Part D format are included in Appendix E.2.

7.4.2.1 Noncarcinogenic Risks

No noncarcinogenic toxicity criteria are available for the identified COPCs; therefore, noncarcinogenic

risks could not be estimated.

7.4.2.2 Carcinogenic Risks

Tables 7-16 and 7-17 and Figures 7-2 and 7-3 present the ILCRs for the RME and CTE scenarios at

SWMU 29. ILCRs for all receptors exposed to surface soil and subsurface soil under the RME and CTE

scenarios were less than or within USEPA’s and IDEM’s target risk range of 10
-4

to 10
-6

.

7.5 UNCERTAINTY ANALYSIS

There is uncertainty associated with all aspects of the baseline human health risk assessment. A

summary of the uncertainties, including a discussion of how they may affect the final risk numbers, is

provided in this section.

Uncertainty in the selection of COPCs is related to the current status of the predictive databases, the

grouping of samples, the numbers, types, and distributions of samples, and the procedures used to

include or exclude constituents as COPCs. Uncertainty associated with the exposure assessment

includes the values used as input variables for a given intake route or scenario, the assumptions made to

determine EPCs, and the predictions regarding future land use and population characteristics.

Uncertainty in the toxicity assessment includes the quality of the existing toxicity data needed to support
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dose-response relationships and the weight-of-evidence used to determine the carcinogenicity of COPCs.

Uncertainty in risk characterization includes that associated with exposure to multiple chemicals and the

cumulative uncertainty from combining conservative assumptions made in earlier steps of the risk

assessment process.

Whereas there are various sources of uncertainty, the direction of uncertainty can be influenced by the

assumptions made throughout the risk assessment, including selection of COPCs and selection of values

for dose-response relationships. Throughout the entire risk assessment, assumptions are biased toward

a margin of safety so that the final calculated risks are overestimated.

Generally, risk assessments carry two types of uncertainty: measurement and informational.

Measurement uncertainty refers to the usual variance that accompanies scientific measurements. For

example, this type of uncertainty is associated with analytical data collected for each site. The risk

assessment reflects the accumulated variances of the individual values used.

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity

and exposure assessments. Often, this gap is significant, such as the absence of information on the

effects of human exposure to low doses of a chemical, on the biological mechanism of action of a

chemical, or the behavior of a chemical in soil.

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type

and magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration

of uncertainties, limitations, and assumptions inherent in the process can be misleading. For example, to

account for uncertainties in the development of exposure assumptions, conservative estimates must be

made to ensure that the particular assumptions made are protective of sensitive subpopulations or the

maximum exposed individuals. If a number of conservative assumptions are combined in an exposure

model, the resulting calculations can propagate the uncertainties associated with those assumptions,

thereby producing a much larger uncertainty for the final results. This uncertainty is biased toward over

predicting both carcinogenic and noncarcinogenic risks. Thus, both the results of the risk assessment

and the uncertainties associated with those results must be considered when making risk management

decisions.

This interpretation is especially relevant when the risks exceed the point of departure for defining

"acceptable" risk. For example, when risks calculated using a high degree of uncertainty are less than an

acceptable risk level (i.e., 1x10
-6

to 1x10
-4

), the interpretation of no significant risk is typically
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straightforward. However, when risks calculated using a high degree of uncertainty exceed an

acceptable risk level (i.e., 1x10
-4

); a conclusion can be difficult unless uncertainty is considered.

7.5.1 Uncertainty in Data Evaluation

The most significant issue related to uncertainty in the data evaluation is the usability of the existing

database. A brief discussion of the uncertainty in the data evaluation is provided in the remainder of this

section.

Usability of Existing Databases

All the data used in the HHRA were validated. The qualification of data during the formal data validation

process is not expected to compromise the results of the baseline HHRA. Analytical data qualified as

estimated were utilized, even though the reported positive concentrations or sample-specific quantitation

limits may be somewhat imprecise. The use of estimated data adds to the uncertainty associated with

the risk assessment; however, the associated uncertainty is expected to be negligible compared to the

other uncertainties inherent in the risk evaluation process (i.e., uncertainties with land uses, exposure

scenarios, toxicological criteria, etc.). Because all data have been validated, the uncertainty in the

calculated risks associated with the data is minimal.

Uncertainty Associated with Elevated Pentachlorophenol Detection Limits

Pentachlorophenol was not detected in any surface soil or subsurface soil sample collected at SWMU 29.

Detection limits for pentachlorophenol ranged from 87 µg/kg to 200 µg/kg. The detection limits are lower

than the USEPA residential RSL of 890 µg/kg and IDEM residential soil direct level of 20,000 µg/kg. The

detection limits are higher than the USEPA risk-based protection of groundwater SSL of 34 µg/kg and

IDEM migration to groundwater level of 28 µg/kg. The detection limits for pentachlorophenol do not

introduce any uncertainty in the estimated risks since they are significantly lower than the USEPA and

IDEM direct contact criteria for residential exposures. The detection limits do introduce some uncertainty

into the evaluation of the potential for pentachlorophenol to migrate from soil to groundwater since they

are higher than the USEPA and IDEM migration criteria. Although the uncertainty is not expected to be

significant since detection limits exceed the migration criteria by less than an order of magnitude.
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7.5.2 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment arises because of the methods used to calculate EPCs, the

determination of land use conditions, the selection of receptors and scenarios, the estimation of EPCs,

and the selection of exposure parameters. Each of these is discussed below.

Land Use

The current land use patterns at NSA Crane are well established, thereby limiting the uncertainty

associated with land use assumptions. Land use at SWMU 29 is currently limited and expected to be

limited in the future, as long as NSA Crane remains open (industrial workers and construction workers are

the only current and likely future receptors). To be conservative, risks to potential and future recreational

users, and hypothetical residents were estimated for the site.

Exposure Point Concentrations

Uncertainty is associated with the use of the 95 percent UCL on the mean concentration as the EPC. As

a result of using the 95 percent UCL, the estimations of potential risk for the RME scenario are most likely

overstated since this is a representation of the upper limit that potential receptors would be exposed to

over the entire exposure period.

Exposure Routes and Receptor Identification

The determination of various receptor groups and exposure routes of potential concern was based on

current land use observed at the site and the anticipated future land use. Therefore, the uncertainty

associated with the selection of exposure routes and potential receptors is minimal because they are

considered to be well defined.

Exposure Parameters

Each exposure factor (for RME and CTE scenarios) selected for use in the risk assessment has some

associated uncertainty. Generally, exposure factors are based on surveys of physiological parameters

and lifestyle profiles across the United States. The attributes and activities studied in these surveys

generally have a broad distribution. To avoid underestimation of exposure, in most cases, the USEPA

guidelines (USEPA, 1991 and 1993b) on the RME receptor were used, which generally specify the use of

the 95th percentile for most parameters. Therefore, the selected values for the RME receptor represent

the upper bound of the observed or expected habits of the majority of the population.
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Generally, the uncertainty can be assessed quantitatively for many assumptions made in determining

factors for calculating exposures and intakes. Many of these parameters were determined from statistical

analyses on human population characteristics. Often, the database used to summarize a particular

exposure parameter (e.g., body weight) is quite large. Consequently, the values chosen for such

variables in the RME scenario have low uncertainty.

Many of the exposure parameters used to calculate exposures and risks in this report are selected from a

distribution of possible values, including USEPA guidance (USEPA, 1991 and 1993b) and dermal

guidance (USEPA, 1997c and 2004). For the RME scenario, the value representing the 95th percentile is

generally selected for each parameter to ensure that the assessment bounds the actual risks from a

postulated exposure. This risk number is used in risk management decisions but does not indicate what

a more average or typical exposure might be or what risk range might be expected for individuals in the

exposed population.

To address these issues, USEPA (USEPA, 1992) has suggested the use of the CTE receptor, whose

intake variables are often set at approximately the 50th percentile of the distribution. The risks for this

receptor seek to incorporate the range of uncertainty associated with various intake assumptions. Some

of the parameters presented in this risk assessment were estimated using professional judgment,

although USEPA does provide limited guidance for the CTE evaluation (USEPA, 1993b).

7.5.3 Uncertainty in the Toxicological Evaluation

Uncertainty associated with the toxicity assessment is associated with hazard assessment and

dose-response evaluations for the COPCs. The hazard assessment deals with characterizing the nature

and strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in

animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated

as a weight-of-evidence determination, using the USEPA methods. Positive animal cancer test data

suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal

data cannot necessarily be used to predict the target tissue in humans.

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.

Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route;

when the magnitude of the response is clearly dose related; when pharmacokinetic data indicate a similar

fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals;
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and when the COC is structurally similar to other chemicals for which the toxicity is more completely

characterized.

Uncertainty in the dose-response evaluation includes the determination of a CSF for the carcinogenic

assessment. Uncertainty is introduced from interspecies (animal to human) extrapolation, which, in the

absence of quantitative pharmacokinetic or mechanistic data, is usually based on consideration of

interspecies differences in basal metabolic rate. Uncertainty also results from intraspecies variation.

Most toxicity experiments are performed with animals very similar in age and genotype, so intragroup

biological variation is minimal, but the human population of concern may reflect a great deal of

heterogeneity, including unusual sensitivity or tolerance to the COPC. Even toxicity data from human

occupational exposure reflect a bias because only those individuals sufficiently healthy to attend work

regularly (the "healthy worker effect") and those not unusually sensitive to the chemical are likely to be

occupationally exposed. Finally, uncertainty arises from the quality of the key study from which the

quantitative estimate is derived and the database. For cancer effects, the uncertainty associated with

dose-response factors is mitigated by assuming the 95 percent upper bound for the slope factor. Another

source of uncertainty in carcinogenic assessment is the method by which data from high doses in animal

studies are extrapolated to the dose range expected for environmentally exposed humans. The

linearized multistage model, which is used in nearly all quantitative estimations of human risk from animal

data, is based on a nonthreshold assumption of carcinogenesis. However, evidence suggests that

epigenetic carcinogens, as well as many genotoxic carcinogens, have a threshold below which they are

noncarcinogenic. Therefore, the use of the linearized multistage model is conservative for chemicals that

exhibit a threshold for carcinogenicity.

7.5.4 Uncertainty in the Risk Characterization

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from

exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing

noncancer risks for several substances across different exposure pathways. This assumes that each

substance has a similar effect and/or mode of action. Even when compounds affect the same target

organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may

not have been an appropriate assumption. However, the assumption of additivity was considered

acceptable because in most cases it represented a conservative estimate of risk.

Risks to any individual may also have been overestimated by summing multiple assumed exposure pathway

risks for any single receptor. Although every effort was made to develop reasonable scenarios, not all

individual receptors may have been exposed via all pathways considered.
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Also, the risk characterization did not consider antagonistic or synergistic effects. Little or no information

was available to determine the potential for antagonism or synergism for the COPCs. Because

chemical-specific interactions could not be predicted, the likelihood for risks to be over predicted or under

predicted could not be defined, but the methodology used was based on current USEPA guidance.

7.6 SUMMARY AND CONCLUSIONS

This section summarizes the results of the baseline HHRA for the SWMU 29, which was performed to

characterize the potential risks to likely human receptors under current and potential future land use.

Potential receptors under current land use are industrial workers, construction works, and trespassers.

Potential receptors under future land use are child and adult recreational users, and hypothetical child

and adult residents. Although future land use is likely to be the same as current land use, the potential

future receptors were evaluated in the baseline HHRA, primarily for decision-making purposes.

The COPCs for direct contact to soil:

 Surface soil – Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and

dibenzo(a,h)anthracene.

 Subsurface Soil – Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.

The COPCs for chemical migration from soil to groundwater:

 Surface soil – benzo(a)anthracene and benzo(a)pyrene.

 Subsurface Soil – benzo(a)anthracene, benzo(a)pyrene, naphthalene, and DRO.

Concentrations of all chemicals were less than the IDEM migration to groundwater criteria; therefore, no

chemicals were retained as COCs for migration from soil to groundwater.

Quantitative estimates of noncarcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were

developed for potential human receptors. No noncarcinogenic toxicity criteria were available for the

identified COPCs; therefore, noncarcinogenic risks could not be estimated.
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ILCRs for all receptors exposed to surface soil and subsurface soil at SWMU 29 under the RME and CTE

scenarios were less than or within USEPA’s and IDEM’s target risk range of 1x10
-6

to 1x10
-4

.



TABLE 7-1

SCREENING CRITERIA USED IN SELECTION OF COPCS - SOIL
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Indiana Department of

Environmental Management
(2)

Semivolatile Organic Compounds (ug/kg)
91-57-6 2-Methylnaphthalene 31,000 N 2,800 630,000 N 3,100 N
83-32-9 Acenaphthene 340,000 N 82,000 9,500,000 N 130,000 N

120-12-7 Anthracene 1,700,000 N 840,000 47,000,000 N 2,700,000 N
56-55-3 Benzo(a)anthracene 150 C 200 5,000 C 19,000 C
50-32-8 Benzo(a)pyrene 15 C 70 500 C 8,200 MCL

205-99-2 Benzo(b)fluoranthene 150 C 700 5,000 C 57,000 C

191-24-2 Benzo(g,h,i)perylene 170,000 N
(3)

190,000
(3)

NA NA
207-08-9 Benzo(k)fluoranthene 1,500 C 7,000 50,000 C 570,000 C
86-74-8 Carbazole NA NA 210,000 C 5,900 C

218-01-9 Chrysene 15,000 C 22,000 500,000 C 1,900,000 C
53-70-3 Dibenzo(a,h)anthracene 15 C 220 500 C 18,000 C

132-64-9 Dibenzofuran 7,800 N 2,200 370,000 N 4,900 N
206-44-0 Fluoranthene 230,000 N 1,400,000 6,300,000 N 6,300,000 N
86-73-7 Fluorene 230,000 N 80,000 6,300,000 N 170,000 N

193-39-5 Indeno(1,2,3-cd)pyrene 150 C 2,400 5,000 C 160,000 C
91-20-3 Naphthalene 3,600 C 9.4 3,200,000 N 700 N

85-01-8 Phenanthrene 170,000 N
(3)

190,000
(3)

470,000 N 13,000 N
129-00-0 Pyrene 170,000 N 190,000 4,700,000 N 4,600,000 N

Petroleum Hydrocarbons (ug/kg)
- - DRO (C08-C28) NA NA 3,100,000 230,000

Notes:

1 - USEPA Regional Screening Level, November 2011.  Carcinogenic values represent an incremental cancer risk of 1x10
-6

.

     The noncarcinogenic values are the RSL divided by 10 to correspond to a Target Hazard Quotient of 0.1.  Protection of 
     groundwater values are risk-based SSLs and have been multiplied by 20 to represent a dilution attenuation factor of 20.
2 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil
     (IDEM, May 2009).
3 - Value is for pyrene.

Migration to 

Groundwater

ChemicalCAS No.

USEPA Regional Screening Levels
(1)

Adjusted Direct 

Contact 

Residential

Protection of 

Groundwater
Soil Direct



TABLE 7-2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Semivolatile Organic Compounds
83-32-9 Acenaphthene 7.3 J 36 ug/kg 29SS0020004 5/10 17 - 20 36 NA 340,000 N 9,500,000 N No BSL

120-12-7 Anthracene 9.7 J 75 ug/kg 29SS0020004 6/10 17 - 20 75 NA 1,700,000 N 47,000,000 N No BSL
56-55-3 Benzo(a)anthracene 11 J 280 ug/kg 29SS0020004 10/10 20 - 20 280 NA 150 C 5,000 C Yes ASL
50-32-8 Benzo(a)pyrene 7.3 J 320 ug/kg 29SS0020004 10/10 8 - 8 320 NA 15 C 500 C Yes ASL

205-99-2 Benzo(b)fluoranthene 15 J 500 ug/kg 29SS0020004 10/10 20 - 20 500 NA 150 C 5,000 C Yes ASL

191-24-2 Benzo(g,h,i)perylene 36 J 180 ug/kg 29SS0020004 9/10 17 - 20 180 NA 170,000 N(8)
NA No BSL

207-08-9 Benzo(k)fluoranthene 28 J 150 ug/kg 29SS0020004 9/10 17 - 20 150 NA 1,500 C 50,000 C No BSL
86-74-8 Carbazole 12 J 62 J ug/kg 29SS0020004 6/10 17 - 20 62 NA NA 210,000 C No BSL

218-01-9 Chrysene 8 J 320 ug/kg 29SS0020004 10/10 20 - 20 320 NA 15,000 C 500,000 C No BSL
53-70-3 Dibenzo(a,h)anthracene 24 J 52 J ug/kg 29SS0020004 3/10 7 - 36 52 NA 15 C 500 C Yes ASL

132-64-9 Dibenzofuran 10 J 15 J ug/kg 29SS0080004 3/10 17 - 20 15 NA 7,800 N 370,000 N No BSL
206-44-0 Fluoranthene 20 J 540 ug/kg 29SS0020004 10/10 20 - 20 540 NA 230,000 N 6,300,000 N No BSL
86-73-7 Fluorene 8.1 J 28 J ug/kg 29SS0080004 4/10 17 - 20 28 NA 230,000 N 6,300,000 N No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 31 J 150 ug/kg 29SS0020004 9/10 35 - 40 150 NA 150 C 5,000 C No BSL

85-01-8 Phenanthrene 7.3 J 390 ug/kg 29SS0020004 10/10 20 - 20 390 NA 170,000 N(8)
470,000 N No BSL

129-00-0 Pyrene 10 J 1,100 ug/kg 29SS0020004 10/10 20 - 20 1,100 NA 170,000 N 4,700,000 N No BSL
Petroleum Hydrocarbons

- - DRO (C08-C28) 3,700 J 45,000 J ug/kg 29SS0090004 7/10 2600 - 4000 45,000 NA NA 3,100,000 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - No background data is available. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2011.  The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available
     are the screening level divided by 10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06
     (carcinogens denoted with a "C" flag). Rationale Codes:
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential direct contact for soil (IDEM, May 2009). For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level   ASL = Above Screening Level and site background.
8 - Value is for pyrene.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For elimination as a COPC:
chemical was retained as a COPC.   BSL = Below COPC Screening Level

Associated Samples
29SS0010002 29SS0080004
29SS0020004 29SS0090004
29SS0040004 29SS0100002
29SS0050004 29SS0100002-D
29SS0060002 29SS0110002
29SS0070002

IDEM

Residential

Soil Direct(6)

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(7)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

Adjusted USEPA 

RSL

Residential Soil(5)

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)



TABLE 7-3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL TO GROUNDWATER
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Semivolatile Organic Compounds
83-32-9 Acenaphthene 7.3 J 36 ug/kg 29SS0020004 5/10 17 - 20 36 NA 82,000 130,000 N No BSL

120-12-7 Anthracene 9.7 J 75 ug/kg 29SS0020004 6/10 17 - 20 75 NA 840,000 2,700,000 N No BSL
56-55-3 Benzo(a)anthracene 11 J 280 ug/kg 29SS0020004 10/10 20 - 20 280 NA 200 19,000 C Yes ASL
50-32-8 Benzo(a)pyrene 7.3 J 320 ug/kg 29SS0020004 10/10 8 - 8 320 NA 70 8,200 MCL Yes ASL

205-99-2 Benzo(b)fluoranthene 15 J 500 ug/kg 29SS0020004 10/10 20 - 20 500 NA 700 57,000 C No BSL

191-24-2 Benzo(g,h,i)perylene 36 J 180 ug/kg 29SS0020004 9/10 17 - 20 180 NA 190,000 (8) NA No BSL
207-08-9 Benzo(k)fluoranthene 28 J 150 ug/kg 29SS0020004 9/10 17 - 20 150 NA 7,000 570,000 C No BSL
86-74-8 Carbazole 12 J 62 J ug/kg 29SS0020004 6/10 17 - 20 62 NA NA 5,900 C No BSL

218-01-9 Chrysene 8 J 320 ug/kg 29SS0020004 10/10 20 - 20 320 NA 22,000 1,900,000 C No BSL
53-70-3 Dibenzo(a,h)anthracene 24 J 52 J ug/kg 29SS0020004 3/10 7 - 36 52 NA 220 18,000 C No BSL

132-64-9 Dibenzofuran 10 J 15 J ug/kg 29SS0080004 3/10 17 - 20 15 NA 2,200 4,900 N No BSL
206-44-0 Fluoranthene 20 J 540 ug/kg 29SS0020004 10/10 20 - 20 540 NA 1,400,000 6,300,000 N No BSL
86-73-7 Fluorene 8.1 J 28 J ug/kg 29SS0080004 4/10 17 - 20 28 NA 80,000 170,000 N No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 31 J 150 ug/kg 29SS0020004 9/10 35 - 40 150 NA 2,400 160,000 C No BSL

85-01-8 Phenanthrene 7.3 J 390 ug/kg 29SS0020004 10/10 20 - 20 390 NA 190,000 (8) 13,000 N No BSL
129-00-0 Pyrene 10 J 1,100 ug/kg 29SS0020004 10/10 20 - 20 1,100 NA 190,000 4,600,000 N No BSL

Petroleum Hydrocarbons
- - DRO (C08-C28) 3,700 J 45,000 J ug/kg 29SS0090004 7/10 2600 - 4000 45,000 NA NA 230,000 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 -  The maximum detected concentration is used for screening purposes. J = Estimated value
4 - No background data is available. MCL = Maximum Contaminant Level
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2011.  Values are based on a dilution attenuation factor of 20. N = Noncarcinogen
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) migration to groundwater for soil (IDEM, May 2009). NA = Not Applicable/Not Available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
8 - Value is for pyrene. Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
29SS0010002   BSL = Below COPC Screening Level
29SS0020004
29SS0040004
29SS0050004
29SS0060002
29SS0070002
29SS0080004
29SS0090004
29SS0100002
29SS0100002-D
29SS0110002

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

IDEM

Migration to 

Groundwater(6)

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(7)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

USEPA RSL

Protection of 

Groundwater(5)



TABLE 7-4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 8.7 J 8.7 J ug/kg 29SB0050406 1/10 18 - 21 8.7 NA 31,000 N 630,000 N No BSL
83-32-9 Acenaphthene 130 160 ug/kg 29SB0050406 2/10 18 - 21 160 NA 340,000 N 9,500,000 N No BSL

120-12-7 Anthracene 7.7 J 260 ug/kg
29SB0050406, 
29SB0110203

3/10 18 - 21 260 NA 1,700,000 N 47,000,000 N No BSL

56-55-3 Benzo(a)anthracene 26 J 640 ug/kg 29SB0110203 4/10 18 - 21 640 NA 150 C 5,000 C Yes ASL
50-32-8 Benzo(a)pyrene 22 J 540 ug/kg 29SB0110203 4/10 7.1 - 16 540 NA 15 C 500 C Yes ASL

205-99-2 Benzo(b)fluoranthene 28 J 690 ug/kg 29SB0110203 4/10 18 - 21 690 NA 150 C 5,000 C Yes ASL

191-24-2 Benzo(g,h,i)perylene 32 J 260 ug/kg 29SB0110203 3/10 18 - 21 260 NA 170,000 N(8)
NA No BSL

207-08-9 Benzo(k)fluoranthene 24 J 280 ug/kg 29SB0110203 3/10 18 - 21 280 NA 1,500 C 50,000 C No BSL

86-74-8 Carbazole 170 J 170 J ug/kg
29SB0050406, 
29SB0110203

2/10 18 - 21 170 NA NA 210,000 C No BSL

218-01-9 Chrysene 15 J 610 ug/kg 29SB0110203 4/10 18 - 21 610 NA 15,000 C 500,000 C No BSL
53-70-3 Dibenzo(a,h)anthracene 13 J 86 ug/kg 29SB0050406 3/10 7.1 - 16 86 NA 15 C 500 C Yes ASL

132-64-9 Dibenzofuran 38 J 84 J ug/kg 29SB0050406 2/10 18 - 21 84 NA 7,800 N 370,000 N No BSL
206-44-0 Fluoranthene 49 J 1,700 ug/kg 29SB0110203 4/10 18 - 21 1,700 NA 230,000 N 6,300,000 N No BSL
86-73-7 Fluorene 120 170 ug/kg 29SB0050406 2/10 18 - 21 170 NA 230,000 N 6,300,000 N No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 21 J 240 ug/kg 29SB0110203 3/10 35 - 41 240 NA 150 C 5,000 C Yes ASL
91-20-3 Naphthalene 11 J 11 J ug/kg 29SB0050406 1/10 7.1 - 20 11 NA 3,600 C 3,200,000 N No BSL

85-01-8 Phenanthrene 21 J 1,000 ug/kg
29SB0050406, 
29SB0110203

4/10 18 - 21 1,000 NA 170,000 N(8) 470,000 N No BSL

129-00-0 Pyrene 32 J 1,000 ug/kg 29SB0110203 4/10 18 - 21 1,000 NA 170,000 N 4,700,000 N No BSL
Petroleum Hydrocarbons

- - DRO (C08-C28) 4,700 310,000 J ug/kg 29SB0050406 6/10 1500 - 3900 310,000 NA NA 3,100,000 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 -  The maximum detected concentration is used for screening purposes. J = Estimated value
4 - No background data is available. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2011.  The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available
     are the screening level divided by 10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06
     (carcinogens denoted with a "C" flag). Rationale Codes:
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential direct contact for soil (IDEM, May 2009). For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.   ASL = Above Screening Level and site background.
8 - Value is for pyrene.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For elimination as a COPC:
chemical was retained as a COPC.   BSL = Below COPC Screening Level

Associated Samples
29SB0010203 29SB0060206-D29SB0110203
29SB0020406 29SB0070204
29SB0030406 29SB0080406
29SB0050406 29SB0090406
29SB0060206 29SB0100204

IDEM

Residential

Soil Direct(6)

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(7)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

Adjusted USEPA 

RSL

Residential Soil(5)

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)



TABLE 7-5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 8.7 J 8.7 J ug/kg 29SB0050406 1/10 18 - 21 8.7 NA 2,800 3,100 N No BSL
83-32-9 Acenaphthene 130 160 ug/kg 29SB0050406 2/10 18 - 21 160 NA 82,000 130,000 N No BSL

120-12-7 Anthracene 7.7 J 260 ug/kg
29SB0050406, 
29SB0110203

3/10 18 - 21 260 NA 840,000 2,700,000 N No BSL

56-55-3 Benzo(a)anthracene 26 J 640 ug/kg 29SB0110203 4/10 18 - 21 640 NA 200 19,000 C Yes ASL
50-32-8 Benzo(a)pyrene 22 J 540 ug/kg 29SB0110203 4/10 7.1 - 16 540 NA 70 8,200 MCL Yes ASL

205-99-2 Benzo(b)fluoranthene 28 J 690 ug/kg 29SB0110203 4/10 18 - 21 690 NA 700 57,000 C No BSL

191-24-2 Benzo(g,h,i)perylene 32 J 260 ug/kg 29SB0110203 3/10 18 - 21 260 NA 190,000 (8) NA No BSL
207-08-9 Benzo(k)fluoranthene 24 J 280 ug/kg 29SB0110203 3/10 18 - 21 280 NA 7,000 570,000 C No BSL

86-74-8 Carbazole 170 J 170 J ug/kg
29SB0050406, 
29SB0110203

2/10 18 - 21 170 NA NA 5,900 C No BSL

218-01-9 Chrysene 15 J 610 ug/kg 29SB0110203 4/10 18 - 21 610 NA 22,000 1,900,000 C No BSL
53-70-3 Dibenzo(a,h)anthracene 13 J 86 ug/kg 29SB0050406 3/10 7.1 - 16 86 NA 220 18,000 C No BSL

132-64-9 Dibenzofuran 38 J 84 J ug/kg 29SB0050406 2/10 18 - 21 84 NA 2,200 4,900 N No BSL
206-44-0 Fluoranthene 49 J 1700 ug/kg 29SB0110203 4/10 18 - 21 1700 NA 1,400,000 6,300,000 N No BSL
86-73-7 Fluorene 120 170 ug/kg 29SB0050406 2/10 18 - 21 170 NA 80,000 170,000 N No BSL

193-39-5 Indeno(1,2,3-cd)pyrene 21 J 240 ug/kg 29SB0110203 3/10 35 - 41 240 NA 2,400 160,000 C No BSL
91-20-3 Naphthalene 11 J 11 J ug/kg 29SB0050406 1/10 7.1 - 20 11 NA 9.4 700 N Yes ASL

85-01-8 Phenanthrene 21 J 1,000 ug/kg
29SB0050406, 
29SB0110203

4/10 18 - 21 1,000 NA 190,000 (8) 13,000 N No BSL

129-00-0 Pyrene 32 J 1,000 ug/kg 29SB0110203 4/10 18 - 21 1,000 NA 190,000 4,600,000 N No BSL
Petroleum Hydrocarbons

- - DRO (C08-C28) 4,700 310,000 J ug/kg 29SB0050406 6/10 1500 - 3900 310,000 NA NA 230,000 Yes ASL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - No background data is available. MCL = Maximum Contaminant Level
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2011.  Values are based on a dilution attenuation factor of 20. N = Noncarcinogen
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) migration to groundwater for soil (IDEM, May 2009). NA = Not Applicable/Not Available
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level
8 - Value is for pyrene. Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
29SB0010203 29SB0070204   BSL = Below COPC Screening Level
29SB0020406 29SB0080406
29SB0030406 29SB0090406
29SB0050406 29SB0100204
29SB0060206 29SB0110203
29SB0060206-D

Units
CAS 

Number
Chemical

Minimum 

Concentration(1)

Maximum 

Concentration(1)

IDEM

Migration to 

Groundwater(6)

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection(7)

Sample of Maximum 

Concentration

Frequency 

of 

Detection

Range of 

Nondetects(2)

Concentration 

Used for 

Screening(3)

Range of 

Background 

Concentrations(4)

USEPA RSL

Protection of 

Groundwater(5)



TABLE 7-6

CHEMICALS RETAINED AS COPCs
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Surface Soil Subsurface Soil

Direct 

Contact

Soil to 

Groundwater

Direct 

Contact

Soil to 

Groundwater

Semivolatile Organic Compounds
Benzo(a)anthracene E E E E
Benzo(a)pyrene E E E, I E
Benzo(b)fluoranthene E E
Dibenzo(a,h)anthracene E E
Indeno(1,2,3-cd)pyrene E
Naphthalene E

Petroleum Hydrocarbons
DRO I

Notes
E - Chemical exceeded USEPA screening criteria and was retained as a COPC.
I - Chemical exceeded IDEM screening criteria and was retained as a COPC.

Chemical
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TABLE 7-7

SELECTION OF EXPOSURE PATHWAYS

SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE INDIANA

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Surface Soil Surface Soil SWMU 29 Construction Adult Ingestion Quant

Worker Dermal Quant

Industrial Adult Ingestion Quant

Worker Dermal Quant

Trespassers Adolescent Ingestion Quant

Dermal Quant

Air SWMU 29 Construction Adult Inhalation Quant

Worker

Industrial Adult Inhalation Quant

Worker

Trespassers Adolescent Inhalation Quant

Subsurface Soil Subsurface Soil SWMU 29 Construction Adult Ingestion Quant

Worker Dermal Quant

Industrial Adult Ingestion Quant

Worker Dermal Quant

Trespassers Adolescent Ingestion Quant

Dermal Quant

Air SWMU 29 Construction Adult Inhalation Quant

Worker

Industrial Adult Inhalation Quant

Worker

Trespassers Adolescent Inhalation Quant

Future Surface Soil Surface Soil SWMU 29 Residents Child Ingestion Quant

Dermal Quant

Adult Ingestion Quant

Dermal Quant

Recreational Child Ingestion Quant

Users Dermal Quant

Adult Ingestion Quant

Dermal Quant

Air SWMU 29 Residents Child Inhalation Quant

Adult Inhalation Quant

Recreational Child Inhalation Quant

Users

Adult Inhalation Quant

Construction workers may be exposed to fugitive dust and volatile emissions during 

construction activities. 

Although industrial workers are not expected to be exposed to subsurface soil

 this scenario is included to aid in future risk management decisions.

Although adolescent trespassers are not expected to be exposed to subsurface soil

 this scenario is included to aid in future risk management decisions.

Recreational users may be exposed to fugitive dust and volatile emissions while at the site.

Recreational users may be exposed to fugitive dust and volatile emissions while at the site.

A future child recreational user may be exposed to surface soil.

A future adult recreational user may be exposed to surface soil.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.

Although adolescent trespassers are not expected to be exposed to subsurface soil

 this scenario is included to aid in future risk management decisions.

Adolescent trespassers may be exposed to fugitive dust and volatile emissions while at the 

site.

Industrial workers may be exposed to fugitive dust and volatile emissions during work 

activities.

Industrial workers may contact surface soil during normal work activities.

Construction workers may contact surface soil during normal work activities.

Although industrial workers are not expected to be exposed to subsurface soil

 this scenario is included to aid in future risk management decisions.

Adolescent trespassers may contact surface soil while at the site.

Construction workers may be exposed to fugitive dust and volatile emissions during 

construction activities. 

Construction workers may contact subsurface soil during normal work activities.
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TABLE 7-7

SELECTION OF EXPOSURE PATHWAYS

SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE INDIANA

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Future Subsurface Soil Subsurface Soil SWMU 29 Residents Child Inhalation Quant

Adult Inhalation Quant

Recreational Child Inhalation Quant

Users

Adult Inhalation Quant

Subsurface Soil Air SWMU 29 Residents Child Inhalation Quant

Adult Inhalation Quant

Recreational Child Inhalation Quant

Users

Adult Inhalation Quant

Notes:

Quant - Quantitative.

Although child recreational users are not expected to be exposed to subsurface soil

 this scenario is included to aid in future risk management decisions.

Although adult recreational users are not expected to be exposed to subsurface soil

 this scenario is included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site

 this scenario is included to aid in future risk management decisions.

Although child recreational users are not expected to be exposed to subsurface soil

 this scenario is included to aid in future risk management decisions.

Although adult recreational users are not expected to be exposed to subsurface soil

 this scenario is included to aid in future risk management decisions.



TABLE 7-8

RECEPTORS AND EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Receptors Exposure Routes

Construction Workers
(current/future land use)

 Soil incidental ingestion

 Soil dermal contact

 Inhalation of air/dust/emissions

Industrial Worker
(current/future land use)

 Soil incidental ingestion

 Soil dermal contact

 Inhalation of air/dust/emissions

Adolescent Trespassers

(6 to 17 years)

(current/future land use)

 Soil incidental ingestion

 Soil dermal contact

 Inhalation of air/dust/emissions

Small Child (0 to 6 years) and

Adult Recreational Users

(future land use)

 Soil incidental ingestion

 Soil dermal contact

 Inhalation of air/dust/emissions

On-Base Residents (Adult/Children)
(future land use)

 Soil incidental ingestion

 Soil dermal contact

 Inhalation of air/dust/emissions



TABLE 7-9

EXPOSURE POINT CONCENTRATIONS
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Chemical Surface Soil

(mg/kg)

Subsurface 

Soil

(mg/kg)

Semivolatile Organic Compounds

Benzo(a)anthracene 0.15(1) 0.27(3)

Benzo(a)pyrene 0.16(1) 0.24(3)

Benzo(b)fluoranthene 0.26(1) 0.31(3)

Dibenzo(a,h)anthracene 0.033(2) 0.047(3)

Indeno(1,2,3-cd)pyrene NA 0.11(3)

Notes
1 - 95% Approximate Gamma UCL
2 - 95% KM (t) UCL
3 - 95% KM (t) UCL



TABLE 7-10

SUMMARY OF EXPOSURE INPUT PARAMETERS

REASONABLE MAXIMUM EXPOSURES

SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE INDIANA

Parameter Code Exposure Parameter
Construction 

Worker

Industrial

Worker

Adolescent 

Trespasser

Child 

Recreational 

User

Adult 

Recreational 

User

On-Site Child 

Resident

On-Site Adult 

Resident

All Exposures

Csoil Exposure concentration for soil (mg/kg) 95% UCL(1) 95% UCL(1) 95% UCL(1) 95% UCL(1) 95% UCL(1) 95% UCL(1) 95% UCL(1)

ED Exposure Duration (years) 1(2) 25(3) 10(4) 6(3) 24(3) 6(3) 24(3)

BW Body Weight (kg) 70(3) 70(3) 43(5) 15(3) 70(3) 15(3) 70(3)

AT-N Averaging Time (Non-Cancer) (days) 365(5) 9,125(5) 3,650(5) 2,190(5) 8,760(5) 2,190(5) 8,760(5)

AT-C Averaging Time (Cancer) (days) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5)

Incidental Ingestion/Dermal Contact with Soil

IR Ingestion Rate (mg/day) 330(6) 100(3) 100(3) 200(3) 100(3) 200(3) 100(3)

EF Exposure Frequency (days/year) 150(7) 250(3) 26(8) 52(9) 52(9) 350(3) 350(3)

FI Fraction Ingested (unitless) 1(6) 1(3) 1(3) 0.5(2) 0.5(2) 1(3) 1(3)

SA Skin Surface Available for Contact (cm2) 3,300(10) 3,300(6,10) 3,280(11) 3,300(12) 9,070(13) 2,800(10) 5,700(10)

AF Soil to Skin Adherence Factor (mg/cm2/event) 0.3(10) 0.2(6,10) 0.2(10) 0.2(10) 0.07(10) 0.2(10) 0.07(10)

ABS Absorption Factor (unitless)
chemical-

specific(10)

chemical-

specific(10)

chemical-

specific(10)

chemical-

specific(10)

chemical-

specific(10)

chemical-

specific(10)

chemical-

specific(10)

CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06

Inhalation Fugitive Dust/Volatile Emissions from Soil

Cair Exposure concentration for air (mg/m3) calculated(6) calculated(6) calculated(6) calculated(6) calculated(6) calculated(6) calculated(6)

ET Exposure Time (hours/day) 8(14) 8(14) 4(2) 4(2) 4(2) 24(15) 24(15)

EF Exposure Frequency (days/year) 150(7) 250(3) 26(8) 52(9) 52(9) 350(3) 350(3)

PEF Particulate Emission Factor (m3/kg) 1.34E+06(6) 1.316E+09(6,16) 1.316E+09(6,16) 1.316E+09(6,16) 1.316E+09(6,16) 1.316E+09(6,16) 1.316E+09(6,16)

Notes:

1 - U.S. EPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
2 - Professional judgment.
3 - U.S. EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
4 - Adolescents ages 7 to 16 years old.
5 - U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
6 - U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.
7 - Assumes a 30 week construction project over one year.
8 - Assume one day a week in warm weather months for reasonable maximum exposure and every other week for central tendency exposure.
9 - Assume two days a week in warm weather months for reasonable maximum exposure and one day a week for central tendency exposure.
10 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
11 - Assume 25 percent of total body surface area is exposed, U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
12 - Assume 50 percent of total body surface area is exposed, U.S. EPA, 2004.
13 - Assume that  head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997a.
14 - Assume an 8-hour work shift.
15 - U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
16 -  IDEM RISC Technical Guide – January 31, 2006 Appendix 1 (Revised May 1, 2009).



TABLE 7-11

SUMMARY OF EXPOSURE INPUT PARAMETERS

CENTRAL TENDENCY EXPOSURES

SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE INDIANA

Parameter 

Code
Exposure Parameter

Construction 

Worker
Industrial Worker

Adolescent 

Trespasser

Child 

Recreational 

User

Adult 

Recreational 

User

On-Site Child 

Resident

On-Site Adult 

Resident

All Exposures

Csoil Exposure concentration for soil (mg/kg) 95% UCL(1) 95% UCL(1) 95% UCL(1) 95% UCL(1) 95% UCL(1) 95% UCL(1) 95% UCL(1)

ED Exposure Duration (years) 1(2) 9(3) 10(4) 2(3) 7(3) 2(3) 7(3)

BW Body Weight (kg) 70(3) 70(3) 43(3) 15(3) 70(3) 15(3) 70(3)

AT-N Averaging Time (Non-Cancer) (days) 365(5) 3,285(5) 3,650(5) 730(5) 2,555(5) 730(5) 2,555(5)

AT-C Averaging Time (Cancer) (days) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5)

Incidental Ingestion/Dermal Contact with Soil

IR Ingestion Rate (mg/day) 165(6) 50(3) 50(3) 100(3) 50(3) 100(3) 50(3)

EF Exposure Frequency (days/year) 75(6) 219(3) 13(7) 26(8) 26(8) 234(3) 234(3)

FI Fraction Ingested (unitless) 1(3) 1(3) 1(3) 0.5(2) 0.5(2) 1(3) 1(3)

SA Skin Surface Available for Contact (cm2) 3,300(9) 3,300(9) 3,280(10) 3,300(11) 9,070(12) 2,800(9) 5,700(9)

AF Soil to Skin Adherence Factor (mg/cm2/event) 0.1(9) 0.02(9) 0.04(9) 0.04(9) 0.01(9) 0.04(9) 0.01(9)

ABS Absorption Factor (unitless)
chemical-

specific(9)

chemical-

specific(9)

chemical-

specific(9)

chemical-

specific(9)

chemical-

specific(9)

chemical-

specific(9)

chemical-

specific(9)

CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06

Inhalation Fugitive Dust/Volatile Emissions from Soil

Cair Exposure concentration for air (mg/m3) calculated(13) calculated(13) calculated(13) calculated(13) calculated(13) calculated(13) calculated(13)

ET Exposure Time (hours/day) 8(14) 8(14) 2(2) 2(2) 2(2) 24(15) 24(15)

EF Exposure Frequency (days/year) 75(6) 219(3) 13(7) 26(8) 26(8) 234(3) 234(3)

PEF Particulate Emission Factor (m3/kg) 1.34E+06(16) 1.316E+09(16) 1.316E+09(16) 1.316E+09(13,16) 1.316E+09(13,16) 1.316E+09(13,16) 1.316E+09(13,16)

Notes:
1 - U.S. EPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
2 - Professional judgment.
3 - U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
4 - Adolescents ages 7 to 16 years old.
5 - U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
6 - Central tendency exposure is assumed to be one-half the reasonable maximum exposure value.
7 - Assume 1 day a week in warm weather months for RME and every other week for CTE.
8 - Assume 2 days a week in warm weather months for RME and one day a week for CTE.
9 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
10 - Assume 25 percent of total body surface area is exposed, U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
11 - Assume 50 percent of total body surface area is exposed, U.S. EPA, 2004.
12 - Assume that  head, arms, hands, lower legs, and feet are exposed (U.S. EPA, 1997a).
13 - U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.



TABLE 7-12

NON-CANCER TOXICITY DATA -- ORAL/DERMAL
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2)
Primary Combined RfD:Target Organ(s)

of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern
Value Units for Dermal(1)

Value Units
Organ(s) Factors

Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA NA

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA NA

Notes: Definitions:

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for NA = Not Available.

        Dermal Risk Assessment) Interim. EPA/540/R/99/005.

2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal.



TABLE 7-13

NON-CANCER TOXICITY DATA -- INHALATION
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Chemical Chronic/ Inhalation RfC Extrapolated RfD
(1)

Primary Combined RfC : Target Organ(s)

of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA

Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA

Notes:

1 - Extrapolated RfD = RfC *20m3/day / 70 kg

Definitions:

NA = Not Applicable



TABLE 7-14

CANCER TOXICITY DATA -- ORAL/DERMAL

SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential  Efficiency for Dermal
(2) Cancer Guideline  

Concern Value Units for Dermal
(1)

Value Units Description Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene
(3) 7.3E-01 (mg/kg/day)

-1 1 7.3E-01 (mg/kg/day)
-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Benzo(a)pyrene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 2/1/2012

Benzo(b)fluoranthene
(3) 7.3E-01 (mg/kg/day)

-1 1 7.3E-01 (mg/kg/day)
-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Dibenzo(a,h)anthracene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Indeno(1,2,3-cd)pyrene
(3) 7.3E-01 (mg/kg/day)

-1 1 7.3E-01 (mg/kg/day)
-1 B2 / Probable human carcinogen USEPA(1) 7/1993

Notes:

1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.

2 -  Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral absorption efficiency for dermal.

3 - Carcinogenic PAHs are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance 

      for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

IRIS = Integrated Risk Information System.



TABLE 7-15

CANCER TOXICITY DATA -- INHALATION
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF

of Potential Slope Factor(1)
Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)anthracene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Benzo(a)pyrene(2) 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 NA Cal EPA 9/2009

Benzo(b)fluoranthene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Dibenzo(a,h)anthracene(2) 1.2E-03 (ug/m3)-1 4.2E+00 (mg/kg/day)-1 NA Cal EPA 9/2009

Indeno(1,2,3-cd)pyrene(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA Cal EPA 9/2009

Notes:

1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day.

2 - Carcinogenic PAHs and are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's 

      Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

Definitions:

NA = Not Available.

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.
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TABLE 7-16

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

Construction Workers Surface Soil Incidental Ingestion 5E-08 -- -- -- -- --
Dermal Contact 2E-08 -- -- -- -- --
Inhalation 4E-10 -- -- -- -- --
Total 7E-08 -- -- -- -- --

Subsurface Soil Incidental Ingestion 7E-08 -- -- -- -- --
Dermal Contact 3E-08 -- -- -- -- --
Inhalation 6E-10 -- -- -- -- --
Total 1E-07 -- -- -- -- --

Industrial Workers Surface Soil Incidental Ingestion 6E-07 -- -- -- -- --
Dermal Contact 5E-07 -- -- -- -- --
Inhalation 2E-11 -- -- -- -- --
Total 1E-06 -- -- -- -- --

Subsurface Soil Incidental Ingestion 9E-07 -- -- -- -- --
Dermal Contact 8E-07 -- -- -- -- --
Inhalation 2E-11 -- -- -- -- --
Total 2E-06 -- -- -- -- --

Adolescent Trespassers Surface Soil Incidental Ingestion 1E-07 -- -- -- -- --
Dermal Contact 1E-07 -- -- -- -- --
Inhalation 1E-12 -- -- -- -- --
Total 2E-07 -- -- -- -- --

Subsurface Soil Incidental Ingestion 2E-07 -- -- -- -- --
Dermal Contact 2E-07 -- -- -- -- --
Inhalation 2E-12 -- -- -- -- --
Total 4E-07 -- -- -- -- --

Child Recreational Users Surface Soil Incidental Ingestion 7E-07 -- -- -- -- --
Dermal Contact 6E-07 -- -- -- -- --
Inhalation 2E-12 -- -- -- -- --
Total 1E-06 -- -- -- -- --

Subsurface Soil Incidental Ingestion 1E-06 -- -- -- -- --
Dermal Contact 1E-06 -- -- -- -- --
Inhalation 3E-12 -- -- -- -- --
Total 2E-06 -- -- -- -- --

Adult Recreational Users Surface Soil Incidental Ingestion 1E-07 -- -- -- -- --
Dermal Contact 2E-07 -- -- -- -- --
Inhalation 3E-12 -- -- -- -- --
Total 3E-07 -- -- -- -- --

Subsurface Soil Incidental Ingestion 2E-07 -- -- -- -- --
Dermal Contact 3E-07 -- -- -- -- --
Inhalation 4E-12 -- -- -- -- --
Total 4E-07 -- -- -- -- --

Lifelong Recreational Users Surface Soil Incidental Ingestion 9E-07 -- -- -- NA --
Dermal Contact 8E-07 -- -- -- NA --
Inhalation 5E-12 -- -- -- NA --
Total 2E-06 -- -- -- NA --

Subsurface Soil Incidental Ingestion 1E-06 -- -- -- NA --
Dermal Contact 1E-06 -- -- -- NA --
Inhalation 8E-12 -- -- -- NA --
Total 3E-06 -- -- Benzo(a)pyrene NA --
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TABLE 7-16

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

Child Residents Surface Soil Incidental Ingestion 1E-05 -- --  Benzo(a)pyrene -- --
Dermal Contact 4E-06 -- --  Benzo(a)pyrene -- --
Inhalation 9E-11 -- -- -- -- --

Total 1E-05 -- --
 Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

-- --

Subsurface Soil
Incidental Ingestion 2E-05 -- --

 Benzo(a)pyrene, 
Dibenzo(a,h)anthracene

-- --

Dermal Contact 6E-06 -- --  Benzo(a)pyrene -- --
Inhalation 1E-10 -- -- -- -- --

Total 2E-05 -- --

 Benzo(a)anthracene, 
Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

-- --

Adult Residents Surface Soil Incidental Ingestion 1E-06 -- -- -- -- --
Dermal Contact 8E-07 -- -- -- -- --
Inhalation 1E-10 -- -- -- -- --
Total 2E-06 -- --  Benzo(a)pyrene -- --

Subsurface Soil Incidental Ingestion 2E-06 -- --  Benzo(a)pyrene -- --
Dermal Contact 1E-06 -- -- -- -- --
Inhalation 2E-10 -- -- -- -- --
Total 3E-06 -- --  Benzo(a)pyrene -- --

Lifelong Residents Surface Soil Incidental Ingestion 1E-05 -- --
 Benzo(a)pyrene, 

Dibenzo(a,h)anthracene
NA --

Dermal Contact 4E-06 -- --  Benzo(a)pyrene NA --
Inhalation 2E-10 -- -- -- NA --

Total 2E-05 -- --
 Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

NA --

Subsurface Soil Incidental Ingestion 2E-05 -- --
 Benzo(a)pyrene, 

Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene

NA --

Dermal Contact 7E-06 -- --  Benzo(a)pyrene NA --
Inhalation 3E-10 -- -- -- NA --

Total 2E-05 --  Benzo(a)pyrene
 Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene

NA --
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TABLE 7-17

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURES
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

Construction Workers Surface Soil Incidental Ingestion 1E-08 -- -- -- -- --
Dermal Contact 3E-09 -- -- -- -- --
Inhalation 2E-10 -- -- -- -- --
Total 2E-08 -- -- -- -- --

Subsurface Soil Incidental Ingestion 2E-08 -- -- -- -- --
Dermal Contact 5E-09 -- -- -- -- --
Inhalation 3E-10 -- -- -- -- --
Total 2E-08 -- -- -- -- --

Industrial Workers Surface Soil Incidental Ingestion 9E-08 -- -- -- -- --
Dermal Contact 2E-08 -- -- -- -- --
Inhalation 5E-12 -- -- -- -- --
Total 1E-07 -- -- -- -- --

Subsurface Soil Incidental Ingestion 1E-07 -- -- -- -- --
Dermal Contact 2E-08 -- -- -- -- --
Inhalation 8E-12 -- -- -- -- --
Total 2E-07 -- -- -- -- --

Adolescent Trespassers Surface Soil Incidental Ingestion 3E-08 -- -- -- -- --
Dermal Contact 1E-08 -- -- -- -- --
Inhalation 3E-13 -- -- -- -- --
Total 4E-08 -- -- -- -- --

Subsurface Soil Incidental Ingestion 5E-08 -- -- -- -- --
Dermal Contact 2E-08 -- -- -- -- --
Inhalation 4E-13 -- -- -- -- --
Total 6E-08 -- -- -- -- --

Child Recreational Users Surface Soil Incidental Ingestion 8E-08 -- -- -- -- --
Dermal Contact 3E-08 -- -- -- -- --
Inhalation 2E-13 -- -- -- -- --
Total 1E-07 -- -- -- -- --

Subsurface Soil Incidental Ingestion 1E-07 -- -- -- -- --
Dermal Contact 4E-08 -- -- -- -- --
Inhalation 3E-13 -- -- -- -- --
Total 2E-07 -- -- -- -- --

Adult Recreational Users Surface Soil Incidental Ingestion 7E-09 -- -- -- -- --
Dermal Contact 3E-09 -- -- -- -- --
Inhalation 2E-13 -- -- -- -- --
Total 1E-08 -- -- -- -- --

Subsurface Soil Incidental Ingestion 1E-08 -- -- -- -- --
Dermal Contact 5E-09 -- -- -- -- --
Inhalation 3E-13 -- -- -- -- --
Total 2E-08 -- -- -- -- --

Lifelong Recreational Users Surface Soil Incidental Ingestion 8E-08 -- -- -- NA --
Dermal Contact 3E-08 -- -- -- NA --
Inhalation 4E-13 -- -- -- NA --
Total 1E-07 -- -- -- NA --

Subsurface Soil Incidental Ingestion 1E-07 -- -- -- NA --
Dermal Contact 4E-08 -- -- -- NA --
Inhalation 6E-13 -- -- -- NA --
Total 2E-07 -- -- -- NA --
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TABLE 7-17

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURES
SWMU 29 – PCP DIP TANK, BUILDING 56 AREA

NSA CRANE, CRANE, INDIANA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4
> 10-6 and  10-5

Target Organ HI > 1

Child Residents Surface Soil Incidental Ingestion 1E-06 -- -- -- -- --
Dermal Contact 2E-07 -- -- -- -- --
Inhalation 2E-11 -- -- -- -- --
Total 2E-06 -- -- -- -- --

Subsurface Soil Incidental Ingestion 2E-06 -- -- -- -- --
Dermal Contact 3E-07 -- -- -- -- --
Inhalation 4E-11 -- -- -- -- --
Total 2E-06 -- --  Benzo(a)pyrene -- --

Adult Residents Surface Soil Incidental Ingestion 1E-07 -- -- -- -- --
Dermal Contact 2E-08 -- -- -- -- --
Inhalation 2E-11 -- -- -- -- --
Total 1E-07 -- -- -- -- --

Subsurface Soil Incidental Ingestion 2E-07 -- -- -- -- --
Dermal Contact 3E-08 -- -- -- -- --
Inhalation 3E-11 -- -- -- -- --
Total 2E-07 -- -- -- -- --

Lifelong Residents Surface Soil Incidental Ingestion 1E-06 -- -- -- NA --
Dermal Contact 2E-07 -- -- -- NA --
Inhalation 3E-11 -- -- -- NA --
Total 2E-06 -- -- -- NA --

Subsurface Soil Incidental Ingestion 2E-06 -- --  Benzo(a)pyrene NA --
Dermal Contact 3E-07 -- -- -- NA --
Inhalation 7E-11 -- -- -- NA --
Total 3E-06 -- --  Benzo(a)pyrene NA --
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8.0 ECOLOGICAL RISK ASSESSMENT

The goal of this screening-level ERA for SWMU 29 was to evaluate the potential for adverse ecological

impacts due to site-related contamination. This goal was accomplished by identifying COPCs detected at

concentrations that exceeded screening levels, identifying the locations of these exceedances, and

concluding whether or not further investigation and/or remedial action at SWMU 29 NSA Crane was

warranted from an ecological perspective.

8.1 INTRODUCTION

The screening-level ERA methodology used at NSA Crane was in accordance with the following guidance

documents:

 Department of Navy (Navy) Environmental Policy Memorandum 97-04: Use of Ecological Risk

Assessments dated May 16, 1997 (Navy, 1997).

 Navy Policy for Conducting Ecological Risk Assessments (Navy, 1999).

 Final Guidelines for Ecological Risk Assessment (USEPA, 1998).

 Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting

Ecological Risk Assessments (USEPA, 1997).

This ERA consisted of Steps 1, 2, and 3a of the eight-step ecological risk evaluation process discussed in

USEPA guidance (USEPA, 1997 and 1998) and the Navy Policy for Conducting ERAs (Navy, 1999). The

first two screening steps comprised the screening-level ERA, and corresponded with Tier 1 of the Navy

Policy (Navy, 1999), where conservative exposure estimates were compared to screening-level and

threshold toxicity values. Step 3a was the first step of an ecological risk assessment (ERA) and consisted

of refining the Tier 1 assumptions following Steps 1 and 2 to further focus the ERA process on the

chemicals of greatest concern at the site. Step 3a corresponded with the first part of Tier 2 of the Navy

Policy (Navy, 1999). Steps 3b through 7, which are conducted if additional ecological investigations are

necessary, were not conducted for this ERA because no such investigations were carried out at the site.

Aspects of Step 8, risk management, are addressed throughout the ERA process, in cooperation with

Region 5 regulators.
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A schematic diagram of the general risk assessment process is provided on Figure 8-1.

8.2 TIER 1, STEP 1: SCREENING-LEVEL PROBLEM FORMULATION

The screening-level problem formulation is the first step of the ERA and includes identification of potential

receptor groups, COPCs, and the mechanisms for contaminant fate, transport, and toxicity. The complete

exposure pathways that exist at a site are determined at this point to facilitate receptor selection. The

problem formulation process enables the risk assessor to identify the ecological resources to be protected

(known as assessment endpoints), the measures used to evaluate risks to those resources (known as

measurement endpoints) and the chemicals, geographic areas, and environmental media relevant to the

risk assessment.

As part of receptor identification, site habitats and potential ecological receptors, as they apply to

ecological risk, are described in the following subsections.

8.2.1 Environmental Setting

8.2.1.1 Basewide Environmental Setting

A biological characterization of NSA Crane, including a list of plants and animals found at the facility, is

presented in the Installation Assessment (IA) (Army, 1978) and the Initial Assessment Study (IAS)

(NEESA, 1983), and is summarized in the Environmental Monitoring Reports (EMRs) (Halliburton NUS,

1992a and 1992b). A list of species that may inhabit NSA Crane and are protected under the United

States Endangered Species Act, Indiana Department of Natural Resources Heritage Data Center, or the

United States Fish and Wildlife Service (USFWS) is summarized in the RCRA Facility Permit and below.

The following paragraphs briefly summarize the environmental setting at the base.

Eighty percent of NSA Crane’s approximately 63,000 acres is classified as Central Hardwoods Forest of

the United States (NEESA, 1983). In addition, some former agricultural fields are in various stages of

succession. Open spaces on dry upland sites contain almost pure stands of grasses with some clumps

of woody plants such as persimmon, sassafras, and sumac. Wetter sites have river birch, willow,

sycamore, and cottonwood. Hillside communities have mostly hickory, white and black oak, red maple,

sugar maple, tulip poplar, ash, and beech (NEESA, 1983).

The great variety of habitats at NSA Crane (i.e., many stages of forest succession, streams, ponds, Lake

Greenwood, grassy open spaces) lead to great diversity of animal species (NEESA, 1983). These

species include but are not limited to mammals such as white-tailed deer, beaver, coyote, hawks, red fox,
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rabbits, raccoons, and mice; birds such as ducks, geese, wild turkey, bobwhite quail, red-tailed hawks,

and American robins; as well as various amphibians, reptiles, fish, and invertebrates.

Six main creeks receive drainage in five separate drainage basins at NSA Crane: First Creek, Sulphur

Creek, Little Sulphur Creek, Boggs Creek, Turkey Creek, and Seed Tick Creek. There are also many

smaller streams, creeks, and drainage ditches located at the facility, along with several small man-made

ponds and one large lake (Lake Greenwood). Lake Greenwood is the source of potable water for NSA

Crane. Surface water from the facility eventually discharges to the East Fork of the White River, which is

located south of the facility.

Threatened and Endangered Species

The Endangered Species Management Plan for NSA Crane (Comarco Systems, 2000) identified the

federal and state threatened and endangered species and species of special concern potentially present

at the facility. Information included in the Endangered Species Management Plan was obtained from

studies and surveys conducted by the Navy and other agencies and groups such as universities and

research institutions. A small subset of these studies include the inventory of neotropical migratory birds,

mist net and radio telemetry surveys for the Indiana bat, bobcat trapping, rattlesnake survey, Purdue

University wildlife studies, and several fish surveys and bird counts. These studies and others that were

used in compiling the list of endangered species present at NSA Crane are described in more detail in the

Endangered Species Management Plan (Comarco Systems, 2000) and below.

The Indiana bat is the only federally threatened or endangered species documented to occur at NSA

Crane. No mist nets were located at SWMU 29 during the mist net and radio telemetry surveys for the

Indiana bat; however, one mist net site was located approximately 1 mile northeast of SWMU 29 (ESI,

2005). No Indiana bats were captured at the location northeast of SWMU 29 in June 2005.

The USFWS issued a notice in the Federal Register (72 FR 37346 et seq.) on July 9, 2007, that effective

August 8, 2007, the American bald eagle would be removed from the Federal List of Endangered and

Threatened Wildlife and Plants. The American bald eagle is still protected by the Migratory Bird Treaty

Act and the Bald and Golden Eagle Protection Act. The bald eagle is known to be present at Lake

Greenwood, approximately 800 feet north of SWMU 29.

In addition, a number of state endangered and federal and state species of concern have been listed for

NSA Crane (Comarco Systems, 2000). The state endangered species list includes two mammals (bobcat
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and Indiana bat), one reptile (timber rattlesnake), and several birds (bald eagle, osprey, loggerhead

shrike, yellow-crowned night-heron, Virginia rail, king rail, and Henslow’s sparrow).

8.2.1.1 Site-Specific Environmental Setting

SWMU 29 is located in the north central portion of NSA Crane. The site covers approximately 1.6 acres;

however, the potentially impacted area is thought to be only 0.05 acres. The southern portion of the site

consists of mowed grass and the northern portion of the site is forested (see Figure 1-3). Areas west,

north, and east of the site are also forested.

Lake Greenwood is located approximately 800 feet north of the site. A small tributary, located

approximately 300 feet west of SWMU 29, drains into Boggs Creek, which eventually drains into the East

Fork of the White River and then to the Wabash River to the southwest.

8.2.2 Potential Sources of Contamination

A former PCP wood preservation dip tank was operated within SWMU 29 and was likely used to treat

wooden pallets. PCP solution may have been released to the environment via tank leaks and/or during

process steps that may have allowed PCP solution to drip onto soil.

8.2.3 Physical and Chemical Characteristics

SVOCs were detected in soil samples from SWMU 29. Physical and chemical characteristics of

contaminants may affect their mobility, transport, and bioavailability in the environment. These

characteristics include bioaccumulation factors (BAFs), KOCs, and KOWs. The physical and chemical

characteristics of SVOCs are presented in Section 6 and BAFs are presented in Appendix F.

8.2.4 Potential Exposure Pathways

Section 1 of this report presents in more detail, descriptions of the operational history, previous

investigations, and the potential sources of contamination for SWMU 29, chemicals may have been

deposited on the surface soil from operation of the PCP Dip Tank.

Several groups of terrestrial ecological receptors can be exposed to contaminants in surface soil.

Invertebrates such as earthworms are exposed to contaminants as they move through the soil and ingest

soil particles while searching for food. Plants are exposed to contaminants via direct contact as
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contaminants are absorbed through the roots, and contaminants are then translocated to different parts of

the plants (e.g., leaves, seeds). These pathways are evaluated in the ERA.

Small mammals may be exposed to contaminants in soil via several exposure routes. They may be

exposed by direct contact as they search for food or burrow into the soil. Exposure of terrestrial wildlife to

contaminants in the soil via dermal contact is unlikely to represent a major exposure pathway because

fur, feathers, and chitinous exoskeletons are expected to minimize transfer of contaminants across

dermal tissue. Therefore, the dermal pathway was not evaluated in the ERA. Small mammals also may

be exposed to contaminants in soil via incidental ingestion of soil and ingestion of plants and/or

invertebrates that have accumulated contaminants from the soil. These pathways are evaluated in the

ERA.

Larger predatory species such as the red fox and red-tailed hawk can be indirectly exposed to soil

contaminants by ingesting small mammals that have accumulated contaminants from soil.

Terrestrial receptors are not substantially exposed to subsurface soils, so that pathway was not evaluated

in the ERA. For this project, the surface soil depth interval was 0 to 2 feet or 0 to 4 feet bgs, based on the

depth of construction fill material observed on site.

8.2.5 Assessment Endpoints and Measurement Endpoints

Assessment endpoints are explicit expressions of the environmental value that is to be protected

(USEPA, 1997). The selection of these endpoints is based on the habitats present, migration pathways

of probable contaminants, and relevant exposure routes for the receptors. Measurement endpoints are

estimates of measurable biological impacts (e.g., mortality, growth, and reproduction) that are used to

evaluate the assessment endpoints. The assessment endpoints and measurement endpoints used to

evaluate SWMU 29 data are presented in Table 8-1.

8.2.5.1 Assessment Endpoints

Based on the habitat at SWMU 29, which consists of grass and forested areas, and the chemicals present

at the site, the assessment endpoints include protection of the following groups of receptors from adverse

effects of contaminants on their growth, survival, and reproduction:

 Terrestrial vegetation

 Soil invertebrates
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 Herbivorous birds and mammals

 Invertivorous birds and mammals

The following paragraphs discuss the above assessment endpoints.

Terrestrial Vegetation: Terrestrial vegetation at SWMU 29 consists of grasses, shrubs, and trees. They

serve as a food source and provide shade and cover for many organisms, and they help to prevent soil

erosion, among other important functions. They also can accumulate some contaminants that can then

be transferred to the higher trophic-level organisms that consume plants.

Soil Invertebrates: Soil invertebrates are present in soil at SWMU 29. They aid in the formation of soil

and the redistribution and decomposition of organic matter in the soil, and they serve as a food source for

higher trophic-level organisms. They also can accumulate bioaccumulative contaminants that can then

be transferred to the higher trophic-level organisms that consume soil invertebrates.

Herbivorous Birds and Mammals: Herbivorous birds and mammals (i.e., animals that consume only plant

tissue) forage in some portions of SWMU 29. Their role in the community is essential because, without

them, higher trophic levels could not exist (Smith, 1966). They may be exposed to and accumulate

contaminants present in the plants they consume.

Invertivorous Birds and Mammals: Invertivorous birds and mammals are present throughout the base in

different terrestrial habitats (e.g., forested, open field) and are present at SWMU 29. These are

considered first-level carnivores, and they serve as a food source for higher trophic-level carnivores.

They may be exposed to and accumulate contaminants present in the food items they consume.

As indicated in USEPA guidance (USEPA, 1997), “it is not practical or possible to directly evaluate risks

to all of the individual components of the ecosystem at a site. Instead, assessment endpoints focus the

risk assessment on particular components of the ecosystem that could be adversely affected by

contaminants from the site.” Therefore, the ERA will focus on the endpoints that will tend to yield the

highest risks, which should then account for endpoints that will have lower risks.

Omnivores were not selected as assessment endpoints because exposure to contaminants in plants is

greatest for herbivores, and exposure to contaminants in animals is greatest for invertivores. Therefore,

omnivores are protected by protecting herbivores and invertivores. Large carnivorous birds and

mammals were not selected as assessment endpoints because their home range (hundreds of acres) is

much larger than SWMU 29 (approximately 1.6 acres for the entire site, and 0.05 acres for the potentially
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impacted area), so they would only consume a small portion of food from the site. Therefore, risks would

be greater to small mammals and birds that may obtain all of their food from the site. Although reptiles

may be present, they were not selected as assessment endpoints because of the general lack of toxicity

information and the lack of methods to evaluate their exposure to chemicals.

8.2.5.2 Measurement Endpoints

The following measurement endpoints were used to evaluate the assessment endpoints in the ERA:

 Soil screening values - Mortality, growth, and reproduction of plants and soil invertebrates were

evaluated by comparing the measured concentrations of chemicals in surface soil to screening values

designed to be protective of ecological receptors.

 Wildlife toxicity reference values (TRVs) - Mortality, reproductive, and/or developmental effects of

birds and mammals were evaluated by comparing the estimated dose incurred (based on

conservative and average assumptions) from ingestion of contaminants in surface soil, plants, and

invertebrates to wildlife TRVs.

8.2.5.3 Selection of Receptor Species

Many receptors in the soil environment at SWMU 29 are typically grouped into general categories such as

invertebrates and vegetation. This is a reflection of the nature of the threshold values, effects values, or

criteria typically used to characterize risk for such organisms. However, for vertebrate receptors,

selection of a representative species is required so that risks to these upper-level species incurred by

intake through eating and drinking can be estimated.

Ingestion is the primary route of exposure for most mammals and birds. The selection of species used to

represent the receptor groups identified in Section 8.2.5.1 was based on considerations of their preferred

habitat, body size, sensitivity to contaminants, home range, abundance, commercial or sport utilization,

legal status, and functional role (e.g., predators). The availability of exposure parameters such as body

mass, feeding rate, and drinking rate was also a factor in selecting surrogate species. The following

surrogate species were used in the food chain modeling conducted as part of this ERA:

 Herbivorous mammal - Meadow vole

 Herbivorous bird - Bobwhite quail
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 Invertivorous mammal - Short-tailed shrew

 Invertivorous bird - American woodcock

Receptor profiles for each of the species above are presented in Appendix F.

8.2.6 Conceptual Site Model

A CSM in ERA problem formulation is a written description of predicted relationships between ecological

entities and the stressors to which they may be exposed (USEPA, 1998). The CSM consists of two

primary components: predicted relationships among stressor, exposure, and assessment endpoint

response, and a diagram that illustrates the relationships (USEPA, 1998). At SWMU 29, the primary

source of the chemicals is the PCP Dip Tank. PCP and SVOCs may have been released to the

environment via operation of the PCP Dip Tank. The primary stressors to ecological receptors are

contaminants in surface soil. The primary receptors for contaminants in surface soil are plants and soil

invertebrates and secondary receptors are birds and mammals. Figure 8-2 represents the ecological

CSM for SWMU 29.

8.3 TIER 1, STEP 2: SCREENING-LEVEL EXPOSURE ESTIMATE AND RISK QUOTIENTS

8.3.1 Ecological Effects Evaluation

The preliminary ecological effects evaluation is an investigation of the relationship between the magnitude

of exposure to a chemical and the nature and magnitude of adverse effects resulting from exposure. In

addition to being a toxicological evaluation, it may also include descriptions of apparent effects seen

during the site visit (e.g., stressed vegetation). Toxicity thresholds are usually expressed in units of

concentration when the medium of concern is in intimate contact with the receptor, such as soil for soil

invertebrates. For other receptors, such as terrestrial vertebrates, toxicity data are typically available as

doses, with units equal to mass of contaminant per unit of body mass per unit of time (usually mg/kg-day).

8.3.2 Exposure Characterization

As the first step in the ecological effects evaluation, COPCs were selected by comparing contaminant

concentrations in surface soil to ecological screening levels. For surface soil, chemical concentrations

were compared to USEPA Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2005 and supporting

documents) because they are the most current screening levels. If USEPA Eco SSLs were not available,

Region 5 soil ESLs (USEPA, 2003) were used next in order of preference, followed by the values from

Canadian Soil Quality Guidelines (CCME, 2010) and the Oak Ridge National Laboratory (ORNL)
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Toxicological Benchmarks for plants (Efroymson et al., 1997a) and invertebrates (Efroymson et al.,

1997b). Note that because most of the Region 5 ESLs are based on risks to mammals, screening levels

specific to plants or invertebrates from other sources were used preferentially for those endpoints, when

available. In fact, because of the limited number of detections at this site, no Region 5 ESLs were

selected as screening levels for any chemical. Table 8-2 presents the SSLs for plants, invertebrates,

mammals, and birds for each chemical and the sources of each value.

The doses in mg/kg-day were estimated for terrestrial wildlife (mammals and birds) using exposure dose

equations. Note that the food chain models were conducted on a dry-weight basis to be consistent with

the soil concentrations, which are reported on a dry-weight basis. Therefore, the concentrations in the

food items were estimated on a dry-weight basis. The following generic equation was used to calculate

the EPCs for terrestrial wildlife from exposure to chemicals in soil and associated food items such as

plants and soil invertebrates:

    
BW

H*Is*CsIf*Cf
CDI




Where: CDI = Chronic daily intake [milligrams per kilogram (mg/kg)-day]

Cf = Chemical concentration in food – (see discussion below)

Cs = Chemical concentration in surface soil (mg/kg)

If = Food ingestion rate [kilograms per day (kg/day)]

Is = Incidental surface soil ingestion rate (kg/day)

H = Portion of food intake from the contaminated area (unitless)

BW = Body weight (kg)

The exposure factors used for the food chain model, their derivation, and the receptor profiles for the

surrogate species are presented in Appendix F. The exposure assumptions (i.e., ingestion rate, body

weight) were obtained primarily from the Wildlife Exposure Factors Handbook (USEPA, 1993) and

USEPA Eco SSL Guidance Attachment 4-1 (USEPA, 2007a) with other sources used as necessary.

Food ingestion rates are on a dry-weight basis as discussed above.

Chemical concentrations in food items for soil invertivorous and herbivorous receptors were calculated

using soil-to-invertebrate or soil-to-plant BAFs and regression equations from the USEPA Eco SSL

Guidance Document Attachment 4-1 (USEPA, 2007a). The BAFs are documented in Appendix F. The

following equation was used to calculate chemical concentrations in plants or invertebrates when BAFs

were used:
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BAF*CsCf 

Where: Cf = Contaminant concentration in food (mg/kg)

Cs = Contaminant concentration in surface soil (mg/kg)

BAF = Biota-soil bioaccumulation factor (unitless)

The food chain model scenarios were calculated using various exposure assumptions to present a range

of potential risks. For selecting chemicals as COPCs, the following Tier 1 exposure assumptions were

used:

 Maximum soil concentrations

 Conservative receptor body weight and ingestion rates

 Receptors spend 100% of their time at the Site

8.3.3 Risk Characterization

An Ecological Effects Quotient (EEQ) approach was used to characterize the risk to ecological receptors.

This approach characterizes potential effects by comparing exposure concentrations with effects data.

The EEQs for terrestrial receptors were calculated as follows:

SSSL

Css
EEQ 

where: EEQ = Ecological Effects Quotient (unitless)

Css = Contaminant concentration in surface soil (µg/kg)

SSSL = Surface soil screening level (µg/kg)

The EEQs for terrestrial wildlife were calculated as follows:

TRV

CDI
EEQ 

where: EEQ = Ecological effects Quotient (unitless)

CDI = Chronic daily intake dose (mg/kg-day)

TRV = Toxicity reference value (NOAEL or LOAEL) (mg/kg-day)
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An EEQ of greater than 1.0 was considered to indicate potential risk. Such values do not necessarily

indicate that an effect will occur but only that a low (i.e., conservative) threshold has been exceeded.

8.3.4 Tier 1, Step 2: Selection of Contaminants of Potential Concern

Table 8-3 provides the results of the COPC selection for surface soil. Table 8-4 presents the results of

the Tier 1 food chain model. The following rules were used to select COPCs for SWMU 29:

 A contaminant was selected as a COPC for risks to terrestrial plants and soil invertebrates if the

maximum detected concentration in surface soil exceeded the associated screening level or a

screening level was not available.

 If a contaminant had a maximum detected concentration that exceeded the associated screening

level for birds or mammals, or a screening level was not available for a bioaccumulative chemical,

then the chemical was retained for food chain modeling for wildlife. If the EEQs were greater than

1.0, based on the conservative food chain model, the chemical was selected as a COPC.

Contaminants retained as COPCs were further evaluated as part of Step 3a of the eight-step ERA

process.

8.3.4.1 Terrestrial Plants

Twelve semivolatiles were selected as COPCs because screening levels were not available.

8.3.4.2 Soil Invertebrates

Two semivolatiles were selected as COPCs because screening levels were not available.

8.3.4.3 Wildlife

No chemicals had EEQs greater than 1.0 in the food chain model using maximum concentrations and

Tier 1 input parameters. Therefore, no chemicals were selected as COPCs for wildlife. Appendix F

presents the calculation worksheets.



NSA Crane SWMU 29
RFI Report

Revision: 0
Date: July 2012

Section: 8
Page 12 of 16

011216/P 8-12 CTO F27N

8.4 TIER 2, STEP 3A – COPC REFINEMENT

Step 3a consists of refining the conservative exposure assumptions/concentrations used to evaluate

potential risks to ecological receptors and re-evaluating the analytical data using benchmarks that are

more appropriate for the assessment endpoints. The objective of the Step 3a refinement was to better

determine which chemicals contribute to potentially unacceptable levels of ecological risk, and to identify

and eliminate from further consideration those COPCs that were initially selected as COPCs because of

the use of very conservative exposure scenarios but are not likely causing a significant risk. The Step 3a

evaluation can also be used to eliminate chemicals from further evaluation for certain groups of receptors

that are not at significant risk. For example, a chemical might not be retained as a COPC in soil for plants

based on low risks to plants but the same chemical might be retained as a COPC based on risks to

invertebrates or wildlife. This is important because if the site proceeds further to a BERA, the studies in

the BERA should only focus on the receptors that are at potential risk.

For chemicals evaluated further in Step 3a, the following factors were evaluated, as appropriate, to

determine if the risks are great enough to warrant additional evaluations (i.e., proceed to a BERA,

develop cleanup levels, proceed to a Corrective Measures Study [CMS]). All of these factors may not be

discussed for each chemical and/or receptor group.

 Magnitude of criterion exceedance: Although the magnitude of risks may not relate directly to the

magnitude of a criterion exceedance, the magnitude of the criterion exceedance may be one item

used in a lines-of-evidence approach to determine the need for further site evaluation. The greater

the criterion exceedance, the greater the probability and concern that an unacceptable risk exists.

 Frequency of chemical detection and spatial distribution: A chemical detected at a low frequency

typically is of less concern than a chemical detected at higher frequency if toxicity and concentrations

and spatial areas represented by the data are similar. All else being equal, chemicals detected

frequently were given greater consideration than those detected relatively infrequently. In addition,

the spatial distribution of a chemical may be evaluated to determine the area that a sample

represents.

 Habitat: Although exceedances of criteria may occur, potential risks to ecological receptors may be

minimal if there is little habitat for those receptors. Therefore, the extent of habitat was used

qualitatively when considering additional evaluation. Areas with little habitat were less of a concern

than areas with suitable habitat to support the receptors of interest.
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 Alternate benchmarks: These benchmarks are used to further evaluate risks to specific groups of

ecological receptors (e.g., plants, invertebrates).

Summaries of the Step 3a evaluation for terrestrial plants and soil invertebrates are presented in

Table 8-5. A detailed discussion of the Step 3a evaluation is presented in the following sections.

8.4.1 Tier 2, Step 3a: Terrestrial Plants

Several PAHs were selected as COPCs because screening levels were not available. An Eco SSL is not

available for plants for PAHs; however, data presented on Table 3.1 in the Eco SSL document for PAHs

shows that PAHs are typically not toxic to plants except at high soil concentrations with the lowest listed

EC50 of 30,000 µg/kg (Mitchell et al.,1988). All concentrations of PAHs are well below this value. Also,

concentrations for all PAHs are less than the CCME screening value for anthracene of 2,500 µg/kg

(CCME, 2010). It does not appear that PAH concentrations in soil are likely to impact plants because all

detected concentrations are significantly less than these benchmarks. Therefore, PAHs are not expected

to impact plants at the site and are eliminated as COPCs.

Carbazole and dibenzofuran were initially selected as COPCs because screening levels were not

available. Carbazole was detected at a maximum concentration of 62 J µg/kg with detections in 6 of 10

samples. Dibenzofuran was detected at a maximum concentration of 15 µg/kg with detections in 3 of 10

samples. Because of the relatively low concentrations, compared to those for the other SVOCs, and/or

the low frequency of detection, adverse effects to soil invertebrates from carbazole and dibenzofuran are

not expected. Also, because the site is vegetated, it does not appear that plants are being significantly

impacted. For these reasons, carbazole and dibenzofuran are eliminated as COPCs for plants.

8.4.2 Tier 2, Step 3a: Soil Invertebrates

Carbazole and dibenzofuran were eliminated as COPCs for soil invertebrates for reasons similar to those

presented above.

8.5 ECOLOGICAL RISK UNCERTAINTY ANALYSIS

This section discusses some of the uncertainties associated with the SWMU 29 ERA.
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8.5.1 Uncertainty in Assessment Endpoints and Measurement Endpoints

Measurement endpoints were used to evaluate the assessment endpoints selected for the ERA. For the

ERA, the measurement endpoints were not the same as the assessment endpoints. Measurement

endpoints were used to predict effects to the assessment endpoints by selecting surrogate species to be

evaluated. For example, a decrease in reproduction of a shrew was used to assess a decrease in

reproduction of the small mammal population. However, predicting a decrease in reproduction of a shrew

may either underprotect or overprotect the small mammal population based on differences in ingestion

rates, toxicity, food preferences, home ranges, etc. between different species.

As discussed in Section 8.2.1.1, several endangered and threatened species or species of special

concern are present at NSA Crane and potentially may inhabit SWMU 29. Risks to these species were

not specifically calculated, so the uncertainties of not calculating risks to these species are presented

here. Unacceptable risks to the bobcat, bald eagle, northern harrier, and osprey are not expected

because habitat is not available. The bobcat has a significantly larger home range. The bald eagle and

osprey require open water habitat, which is not available at SWMU 29, but is available in Lake

Greenwood located approximately 800 feet from the site. The northern harrier prefers wetlands habitat,

which is not available at SWMU 29. However, there is uncertainty with this conclusion because risks

were not quantitatively evaluated.

Loggerhead shrikes and the sedge wren consume mostly aboveground insects such as caterpillars,

beetles, spiders, and flies, as opposed to the worms that are consumed by the American woodcock in the

food-chain model. Because worms are in direct contact with soil, it is expected that they would have

greater levels of contaminants at SWMU 29 than aboveground insects; therefore, risks to the woodcock

from consuming worms are expected to be greater than risks to the loggerhead shrike and sedge wren

from consuming aboveground insects. By protecting the woodcock, these other invertivorous birds will

also be protected. As mentioned in Section 8.2.1.1, the presence of the Indiana bat has not been

documented at SWMU 29 and no Indiana bats were captured at the mist net site one mile from

SWMU 29.

Finally, there are uncertainties in risks to reptiles because there is a lack of exposure factors for reptiles

and a lack of reptile toxicity data for the detected chemicals. As discussed in Section 8.2.1.1, one

threatened reptilian species is listed as potentially present at NSA Crane. Based on the preferred habitat

of the timber rattlesnake and the ecology of SWMU 29, this species likely does not inhabit areas of

SWMU 29. Risks to carnivorous reptiles were not specifically calculated; however, risks are accounted

for by using invertivorous birds and mammals as surrogates.
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8.5.2 Uncertainty in Exposure Characterization

The contaminant dose to terrestrial wildlife is calculated using an equation that incorporates ingestion

rates, body weights, BAFs, and other exposure factors. The exposure factors were obtained from

literature studies or predicted using various equations. Ingestion rates and body weights vary among

species, especially among species inhabiting different areas. This was taken into account when selecting

exposure parameters from USEPA (USEPA, 1993), and an attempt was made to minimize the

uncertainties associated with the exposure characterization by selecting exposure parameters from

studies conducted in Indiana and surrounding states.

Bioaccumulation of contaminants into various biological media (e.g., plants, invertebrates, small

mammals) depends on characteristics of the media such as pH, organic carbon, etc. Therefore, actual

BAFs at the site may be different than those used in the ERA and obtained from the literature. Also, the

bioavailability of contaminants reported in toxicity studies is typically greater than the contaminants in

environmental media. Typically, highly bioavailable forms of the chemicals are used when conducting

toxicity tests and/or conducting dosing studies for wildlife.

There is uncertainty in the chemical data collected at the site. Measured levels of chemicals are only

estimates of true site chemical concentrations. At SWMU 29, samples were deliberately biased toward

suspected high concentrations by sampling in the location of the former PCP Dip Tank, so predicted

doses are probably higher than actual doses. Whereas this is a conservative approach in predicting

exposure concentrations, actual exposure of ecological receptors to chemical concentrations at

SWMU 29 is likely overestimated. In particular, wildlife that typically roam over multiple sample locations

are unlikely to obtain all of their food from within the most contaminated areas at SWMU 29.

Finally, although the overall site boundary encompasses a 1.6 acre area, the potentially impacted area is

only 0.05 acres. Therefore, even small mammals and birds would not obtain a significant amount of their

food from the impacted area.

8.5.3 Uncertainty in Ecological Effects Data

Uncertainty exists in the ecological effects data, including the screening levels and wildlife TRVs. Several

of the screening levels are very conservative, and typically are based on studies where the bioavailability

of the chemical is much greater than it is in the environment. Also, toxicity data was not available or was

limited for some chemicals.
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The NOAELs/LOAELs used for the wildlife endpoints species are based on species other than the

endpoint species (e.g., rats, mice). Uncertainty exists in the application of toxicity data across species

because the contaminant may be more or less toxic to the endpoint species than it was to the test study

species.

8.5.4 Uncertainty in Risk Characterization

Risks are possible if an EEQ is greater than or equal to 1.0 regardless of the magnitude of the EEQ.

However, the magnitude of effects to ecological receptors cannot be inferred based on the magnitude of

the EEQ. Rather, an EEQ greater than 1.0 simply indicates that the dose used to derive the toxicity

reference value was exceeded.

Finally, there is uncertainty in how the predicted risks to a species at a site translate into risk to the

population in the area as a whole.

8.6 ECOLOGICAL RISK SUMMARY AND CONCLUSIONS

This ERA evaluated surface soil from SWMU 29. Based on the initial screening of the chemical data,

several chemicals were initially selected as COPCs in surface soil because they did not have screening

levels.

These chemicals were then further evaluated to refine the list of COPCs, and to better characterize risks

to ecological receptors. The following presents the results of the ERA.

8.6.1 Terrestrial Plants and Soil Invertebrates

No chemicals were retained as a COPC for potential risks to terrestrial plants and soil invertebrates.

8.6.2 Mammals and Birds

No chemicals were retained as COPCs for mammals and birds.



TABLE 8-1

ASSESSMENT ENDPOINTS AND MEASUREMENT ENDPOINTS
SWMU 29 PCP DIP TANK, BUILDING 56 AREA

NSA CRANE
CRANE, INDIANA

Assessment Endpoint Measurement Endpoint

Adverse effects on the
survival, reproduction, and/or
growth of soil invertebrates

 Survival, growth, and/or reproduction of soil invertebrates were evaluated
by comparing the measured concentrations of chemicals in the surface soil
to invertebrate soil screening levels.

Adverse effects on the
survival, reproduction, and/or
growth of terrestrial plants

 Survival, growth, and/or reproduction of terrestrial plants were evaluated
by comparing the measured concentrations of chemicals in the surface
soil to plant soil screening levels.

Adverse effects on the
survival, reproduction, and/or
increase in development
effects of invertivorous birds

 Survival, reproduction, and/or increase in development effects of birds
were evaluated by comparing the estimated ingested dose of
contaminants in the surface soil and earthworms to No Observed
Adverse Effects Levels (NOAELs) and Lowest Observed Adverse Effects
Levels (LOAELs) for surrogate wildlife species.

Adverse effects on the
survival, reproduction, and/or
increase in development
effects of invertivorous
mammals

 Survival, reproduction, and/or increase in development effects of
mammals were evaluated by comparing the estimated ingested dose of
contaminants in the surface soil and earthworms to NOAELs and
LOAELs for surrogate wildlife species.

Adverse effects on the
survival, reproduction, and/or
increase in development
effects of herbivorous birds

 Survival, reproduction, and/or increase in development effects of birds
were evaluated by comparing the estimated ingested dose of
contaminants in the surface soil and plants to NOAELs and LOAELs for
surrogate wildlife species.

Adverse effects on the
survival, reproduction, and/or
increase in development
effects of herbivorous
mammals

 Survival, reproduction, and/or increase in development effects of
mammals will be evaluated by comparing the estimated ingested dose of
contaminants in the surface soil and plants to NOAELs and LOAELs for
surrogate wildlife species.



TABLE 8-2

SOIL SCREENING LEVELS

SWMU 29 PCP DIP TANK, BUILDING 56 AREA

NSA CRANE 

CRANE, INDIANA

Value Source Value Source Value Source Value Source
SEMIVOLATILES (UG/KG)
ACENAPHTHENE 20000 ORNL 29000 Eco SSL NA NA 100000 Eco SSL
ANTHRACENE 2500 CCME 29000 Eco SSL NA NA 100000 Eco SSL
BENZO(A)ANTHRACENE NA NA 18000 Eco SSL NA NA 1100 Eco SSL
BENZO(A)PYRENE 20000 CCME 18000 Eco SSL NA NA 1100 Eco SSL
BENZO(B)FLUORANTHENE NA NA 18000 Eco SSL NA NA 1100 Eco SSL
BENZO(G,H,I)PERYLENE NA NA 18000 Eco SSL NA NA 1100 Eco SSL
BENZO(K)FLUORANTHENE NA NA 18000 Eco SSL NA NA 1100 Eco SSL
CARBAZOLE NA NA NA NA NA NA NA NA
CHRYSENE NA NA 18000 Eco SSL NA NA 1100 Eco SSL
DIBENZO(A,H)ANTHRACENE NA NA 18000 Eco SSL NA NA 1100 Eco SSL
DIBENZOFURAN NA NA NA NA NA NA NA NA
FLUORANTHENE 50000 CCME 29000 Eco SSL NA NA 100000 Eco SSL
FLUORENE NA NA 29000 Eco SSL NA NA 100000 Eco SSL
INDENO(1,2,3-CD)PYRENE NA NA 18000 Eco SSL NA NA 1100 Eco SSL
PHENANTHRENE NA NA 29000 Eco SSL NA NA 100000 Eco SSL
PYRENE NA NA 18000 Eco SSL NA NA 1100 Eco SSL
PETROLEUM HYDROCARBONS (UG/KG)
DRO (C08-C28) NA NA NA NA NA NA NA NA

Ecological Screening Level sources used in the order of preference:
   EcoSSL - EPA Ecological Soil Screening Levels (USEPA, 2007b)
   Region 5 - USEPA Region 5 Ecological Screening Levels (USEPA, 2003).  
   CCME - Canadian Soil Quality Guidelines (CCME, 2010)
   ORNL - Oak Ridge National Laboratory Toxicological Benchmarks for plants (Efroymson et al., 1997a)

NA - Not available.

Ecological Soil Screening Level
Plant Invertebrate Avian MammalParameter



TABLE 8-3

SURFACE SOIL COPC SELECTION

SWMU 29 PCP DIP TANK, BUILDING 56 AREA

NSA CRANE 

CRANE, INDIANA

Plant Invertebrate Avian Mammal Plant Invertebrate Avian Mammal
COPC 

(yes/no)?
Rationale

Evaluated 

(yes/no)?
Rationale

SEMIVOLATILES (UG/KG)
ACENAPHTHENE 5/10 7.3 J 36 29SS0020004 22.9 16.0 20000 29000 NA 100000 0.0018 0.0012 NA 0.00036 NO BSL YES NSL
ANTHRACENE 6/10 9.7 J 75 29SS0020004 38.8 26.9 2500 29000 NA 100000 0.030 0.0026 NA 0.00075 NO BSL YES NSL
BENZO(A)ANTHRACENE 10/10 11 J 280 29SS0020004 85.4 85.4 NA 18000 NA 1100 NA 0.016 NA 0.25 YES NSL YES NSL
BENZO(A)PYRENE 10/10 7.3 J 320 29SS0020004 89.3 89.3 20000 18000 NA 1100 0.016 0.018 NA 0.29 NO BSL YES NSL
BENZO(B)FLUORANTHENE 10/10 15 J 500 29SS0020004 154 154 NA 18000 NA 1100 NA 0.028 NA 0.45 YES NSL YES NSL
BENZO(G,H,I)PERYLENE 9/10 36 J 180 29SS0020004 76.8 70.0 NA 18000 NA 1100 NA 0.010 NA 0.16 YES NSL YES NSL
BENZO(K)FLUORANTHENE 9/10 28 J 150 29SS0020004 65.9 60.2 NA 18000 NA 1100 NA 0.0083 NA 0.14 YES NSL YES NSL
CARBAZOLE 6/10 12 J 62 J 29SS0020004 29.2 21.2 NA NA NA NA NA NA NA NA YES NSL NO NONBIO
CHRYSENE 10/10 8 J 320 29SS0020004 99.9 99.9 NA 18000 NA 1100 NA 0.018 NA 0.29 YES NSL YES NSL
DIBENZO(A,H)ANTHRACENE 3/10 24 J 52 J 29SS0020004 33.3 14.3 NA 18000 NA 1100 NA 0.0029 NA 0.047 YES NSL YES NSL
DIBENZOFURAN 3/10 10 J 15 J 29SS0080004 12.7 10.1 NA NA NA NA NA NA NA NA YES NSL NO NONBIO
FLUORANTHENE 10/10 20 J 540 29SS0020004 153 153 50000 29000 NA 100000 0.011 0.019 NA 0.0054 NO BSL YES NSL
FLUORENE 4/10 8.1 J 28 J 29SS0080004 19.8 13.3 NA 29000 NA 100000 NA 0.0010 NA 0.00028 YES NSL YES NSL
INDENO(1,2,3-CD)PYRENE 9/10 31 J 150 29SS0020004 59.8 55.6 NA 18000 NA 1100 NA 0.0083 NA 0.14 YES NSL YES NSL
PHENANTHRENE 10/10 7.3 J 390 29SS0020004 124 124 NA 29000 NA 100000 NA 0.013 NA 0.0039 YES NSL YES NSL
PYRENE 10/10 10 J 1100 29SS0020004 307 307 NA 18000 NA 1100 NA 0.061 NA 1.0 YES NSL YES NSL
PETROLEUM HYDROCARBONS (UG/KG)

DRO (C08-C28) 7/10 3700 J 45000 J 29SS0090004 14186 10480 NA NA NA NA NA NA NA NA NO (6) NO (6)

Ecological effects quotients are shaded if the maximum detected concentration exceeds a screening level or a screening level is not available.  Other cells are shaded  COPC Selection Rationale:
if the chemical is retained as a COPC for plants or invertebrates or if the chemical is retained for food chain modeling. 

     BSL = Below Screening Level
Footnotes:      NONBIO = Non-bioaccumulative chemical
1 - Average of detected concentrations only.      NSL = No Screening Level
2 - Average of all analytical results including one-half of the detection limit for non-detects.
3 - Sources of ecological screening levels are presented in Table 8-2.
4 - Ecological Effects Quotients (EEQs) were calculated by dividing the maximum detected concentration by the ecological screening level.  Values are unitless.  
5 - Chemicals with EEQs for birds or mammals greater than 1.0 or bioaccumulative chemicals without bird or mammal screening values are retained for food chain modeling.
6 - DRO is not selected as a COPC because risks from DRO are evaluated indirectly by evaluating risks from the individual PAHs.

Parameter
Frequency of 

Detection

Minimum 

Concentration

Maximum 

Concentration

Sample of 

Maximum 

Detection

Ecological Effects Quotient
(4)

Deletion or Selection of 

COPCs for 

Invertebrates/Plants

Further Evaluated in 

Terrestrial Food Chain 

Modeling
(5)

Averge of 

Positive 

Concentrations(1)

Average 

of All 

Results(2)

Ecological Screening Level
(3)



TABLE 8-4

TERRESTRIAL FOOD CHAIN MODEL - TIER 1 SCENARIO

INVERTIVOROUS AND HERBIVOROUS RECEPTORS

SWMU 29 PCP DIP TANK, BUILDING 56 AREA

NSA CRANE 

CRANE, INDIANA

    

      

NOAEL-based LOAEL-based NOAEL-based LOAEL-based NOAEL-based LOAEL-based NOAEL-based LOAEL-based
SEMIVOLATILES
ACENAPHTHENE 3.6E-03 3.6E-04 6.0E-05 1.1E-05 5.4E-03 5.4E-04 1.4E-04 2.6E-05

ANTHRACENE 3.0E-03 3.0E-04 4.6E-05 8.5E-06 1.8E-02 1.8E-03 4.8E-04 8.8E-05

BENZO(A)ANTHRACENE 3.6E-03 3.6E-04 3.8E-03 6.1E-05 4.5E-02 4.5E-03 1.3E-01 2.0E-03

BENZO(A)PYRENE 4.4E-03 4.4E-04 4.9E-03 7.9E-05 4.4E-02 4.4E-03 1.2E-01 1.9E-03

BENZO(B)FLUORANTHENE 1.1E-02 1.1E-03 1.6E-02 2.6E-04 1.3E-01 1.3E-02 3.6E-01 5.8E-03

BENZO(G,H,I)PERYLENE 3.9E-03 3.9E-04 5.5E-03 8.8E-05 5.1E-02 5.1E-03 1.5E-01 2.4E-03

BENZO(K)FLUORANTHENE 2.2E-03 2.2E-04 2.6E-03 4.2E-05 3.8E-02 3.8E-03 1.1E-01 1.7E-03

CHRYSENE 4.0E-03 4.0E-04 4.2E-03 6.7E-05 7.2E-02 7.2E-03 2.1E-01 3.3E-03

DIBENZO(A,H)ANTHRACENE 7.1E-04 7.1E-05 8.0E-04 1.3E-05 1.2E-02 1.2E-03 3.4E-02 5.4E-04

FLUORANTHENE 1.7E-02 1.7E-03 2.6E-04 4.7E-05 1.6E-01 1.6E-02 4.3E-03 7.9E-04

FLUORENE 4.3E-03 4.3E-04 7.4E-05 1.4E-05 2.5E-02 2.5E-03 7.0E-04 1.3E-04

INDENO(1,2,3-CD)PYRENE 1.9E-03 1.9E-04 2.0E-03 3.2E-05 4.1E-02 4.1E-03 1.2E-01 1.9E-03

PHENANTHRENE 2.7E-02 2.7E-03 4.3E-04 7.9E-05 6.7E-02 6.7E-03 1.8E-03 3.3E-04

PYRENE 4.8E-02 4.8E-03 7.8E-02 1.3E-03 1.9E-01 1.9E-02 5.4E-01 8.7E-03

Cells are shaded if the value is greater than 1.0

NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Chemical

Herbivorous Receptors EEQs Invertivorous Receptors EEQs
Bobwhite Quail Meadow Vole Woodcock Short-Tailed Shrew



TABLE 8-5

STEP 3A EVALUATION FOR RISKS TO PLANTS AND INVERTEBRATES

SURFACE SOIL COPCs

 SWMU 29 PCP DIP TANK, BUILDING 56 AREA

 NSA CRANE 

 CRANE, INDIANA

Plants Invertebrates Plants Invertebrates Value Source Plants Invertebrates Plants Invertebrates

SVOC  (ug/kg)
BENZO(A)ANTHRACENE 10/10 280 NA 18000 NA 0.016 NA NA Acceptable No No
BENZO(B)FLUORANTHENE 10/10 500 NA 18000 NA 0.028 NA NA Acceptable No No
BENZO(G,H,I)PERYLENE 9/10 180 NA 18000 NA 0.010 NA NA Acceptable No No
BENZO(K)FLUORANTHENE 9/10 150 NA 18000 NA 0.0083 NA NA Acceptable No No

CARBAZOLE 6/10 62 NA NA
NA NA NA NA Acceptable No No

CHRYSENE 10/10 320 NA 18000 NA 0.018 NA NA Acceptable No No
DIBENZO(A,H)ANTHRACENE 3/10 52 NA 18000 NA 0.0029 NA NA Acceptable No No

DIBENZOFURAN 3/10 15 NA NA
NA NA NA NA Acceptable No No

FLUORENE 4/10 28 NA 29000 NA 0.0010 NA NA Acceptable No No
INDENO(1,2,3-CD)PYRENE 9/10 150 NA 18000 NA 0.0083 NA NA Acceptable No No
PHENANTHRENE 10/10 390 NA 29000 NA 0.013 NA NA Acceptable No No
PYRENE 10/10 1100 NA 18000 NA 0.061 NA NA Acceptable No No

Footnotes: Acronyms:
COPC = Chemical of Potential Concern

1  Sources of ecological screening levels presented in Table 8-2. EEQ = Ecological Effects Quotient
2  Maximum detection divided by screening level. NA = Not Available or Not Applicable
3  See Section 8.4 for a more detailed Step 3a evaluation.

Not a COPC for invertebrates.

Maximum concentration less than 
benchmarks for other PAHs.

Maximum concentration less than 
benchmarks for other PAHs.

Maximum concentration less than 
benchmarks for other PAHs.

Low concentration compared to benchmarks for plants and invertebrates for 
other SVOCs.

Low concentration compared to benchmarks for plants and invertebrates for 
other SVOCs. Also, relatively low frequency of detection

Not a COPC for invertebrates.

Not a COPC for invertebrates.

Risk 

Determination 

(Acceptable/ 

Unacceptable)

Retained as a COPC?
Chemical of Potential 

Concern (COPC)

Frequency 

of Detection

Maximum Detected 

Concentration

Screening Level(1) Maximum EEQ(2)

Step 3a Factors Considered in EvaluationAlternate Benchmark
Step 3a Evaluation(3)



Exit Criteria for the Screening Risk Assessment (SRA): Decision for
exiting or continuing the ecological risk assessment.

(1) Site passes SRA. A determination is made that the site poses acceptable
risk and shall be closed out for ecological concerns.

(2) Site fails SRA: The site must have both complete pathway and
unacceptable risk. As a result, the site will either have an interim cleanup
or moves to the Tier 2.

Tier 1. Screening Risk Assessment (SRA): Identify pathways and
compare exposure point concentrations to benchmarks.

Step 1: Site visit; Pathway Identification/Problem Formulation;
Toxicity Evaluation

Step 2: Exposure Estimate; Risk Calculation (SMDP)(1)

Proceed to Exit Criteria
for SRA
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Exit Criteria Step 3a Refinement
(1) If re-evaluation of the

conservative exposure
assumptions (SRA) supports an
acceptable risk determination,
then the site exits the ecological
risk assessment process.

(2) If re-evaluation of the
conservative exposure
assumptions (SRA) does not
support an acceptable risk
determination, then the site
continues in the BERA process.
Proceed to Step 3b.

Exit Criteria Baseline Risk Assessment
1) If the site poses acceptable risk, then no further evaluation and no

remediation from an ecological perspective is warranted.
2) If the site poses unacceptable ecological risk and additional evaluation

in the form of remedy development and evaluation is appropriate,
proceed to Tier 3.

Tier 3. Evaluation of Remedial Alternative (RAGS C)
A. Develop site-specific, risk-based cleanup values.
B. Qualitatively evaluate risk posed to the environment by implementation of each

alternative (short-term) impacts and estimate risk reduction provided by each (long-
term) impacts; provide quantitative evaluation where appropriate. Weigh alternative
using the remaining CERCLA 9 Evaluation Criteria. Plan for monitoring and site
closeout.

Notes: 1 See USEPA’s 8 Steps ERA Process for requirements for each Scientific Management Decision Point (SMDP).
2 Refinement includes but is not limited to background, bioavailability, detection frequency, etc.
3 Risk management is incorporated throughout the tiered approach.

Tier 2. Baseline Ecological Risk Assessment (BERA):
Detailed assessment of exposure and hazard to “assessment
endpoints” (ecological qualities to be protected). Develop site-
specific values that are protective of the environment.

Step 3a: Refinement of Conservative Exposure Assumptions(2)

(SRA)----Proceed to Exit Criteria for Step 3a

Step 3b: Problem Formulation - Toxicity Evaluation;
Assessment Endpoints; Conceptual Model; Risk
Hypothesis (SMDP)

Step 4: Study Design/DQO - Line of Evidence; Measurement
Endpoints; Work Plan and Sampling & Analysis Plan
(SMDP)

Step 5: Verification of Field Sampling Design (SMDP)
Step 6: Site Investigation and Data Analysis (SMDP)
Step 7: Risk Characterization

Proceed to Exit Criteria for BERA

FIGURE 8-1

NAVY ECOLOGICAL RISK ASSESSMENT TIERED APPROACH
SWMU 29 PCP DIP TANK, BUILDING 56 AREA

NSA CRANE
CRANE, INDIANA



FIGURE 8-2

ECOLOGICAL CONCEPTUAL SITE MODEL

 SWMU 29 PCP DIP TANK, BUILDING 56 AREA

 NSA CRANE 

 CRANE, INDIANA
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APPENDIX A

SWMU 29 PHOTOGRAPHS



Figure 1. Assumed location of the SWMU 29 Former PCP Dip Tank.



Figure 2. Looking southeast up hillside toward the location of the former PCP Dip Tank.



Figure 3. Looking west-southwest on hillside below the location of the former SWMU 29 PCP Dip Tank.



Figure 4. Looking south-southwest up hillside toward the location of the former SWMU 29 PCP Dip Tank.
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BORING AND SOIL LOG SHEETS

















































APPENDIX B.2

SWMU 29

FIELD NOTES



NSA CRANE

SWMU 29 PCP DIP TANK

FIELD NOTES

 Sampling conducted on July 13, 2011

 Reviewed SAP and presented an overview of field activities to field team and subcontractor.

 Utilities locations were marked at the site. Proceeded to marked sample locations. Located soil

boring locations SB01, SB03, SB04, SB05, SB06 (asphalt) SB07, and SB10 as planned in SAP. Had

to relocate other boring locations (SB02, SB08, SB09 and SB11 due either to the present of

overhead power lines in vicinity of the driller or underground utilities.

 SB02 moved approximately 6 feet due south because of overhead power lines

 SB08 moved approximately 3 feet south because of overhead power lines

 SB09 moved approximately 7 feet southeast because of overhead power lines and

 underground utilities.

 SB11 moved 2 feet east because of overhead power lines

 An examination of soil borings indicated that the soil beneath the surface consists of fill material

and was observed at all soil boring locations. The surface soil sample depth varied from 0 to

about 4 feet bgs, depending on the fill material content. The subsurface soil samples included

the depth just beneath the fill material to bedrock refusal (deepest being 6.5 feet bgs at

29SB006). The subsurface soil appears to be a mixture of sand, silt, and clay.
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SWMU 29

SURFACE SOIL RESULTS
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LOCATION HHRA ERA MIN
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC NC NC 7.6 4.8 12 5.2 11 10

PETROLEUM HYDROCARBONS (UG/KG)
DRO (C08-C28) 230000 NC 230000 4000 U 12000 J 5700 J 14000 J 14000 J 4900 J

SEMIVOLATILES (UG/KG)
1,2,4,5-TETRACHLOROBENZENE 1020 2020 1020 18 U 17 U 19 U 18 U 19 UJ 18 UJ
1,2,4-TRICHLOROBENZENE 136 11100 136 18 U 17 UJ 19 UJ 18 UJ 19 UJ 18 UJ
1,2-DICHLOROBENZENE 7200 2960 2960 18 U 17 U 19 U 18 U 19 UJ 18 UJ
1,3-DICHLOROBENZENE 2300 37700 2300 18 U 17 U 19 U 18 U 19 UJ 18 UJ
1,4-DICHLOROBENZENE 8.2 546 8.2 18 U 17 UJ 19 UJ 18 UJ 19 UJ 18 UJ
2,3,4,6-TETRACHLOROPHENOL 134000 199 199 18 U 17 U 19 U 18 U 19 UJ 18 UJ
2,4,5-TRICHLOROPHENOL 250000 14100 14100 18 UJ 17 UJ 19 UJ 18 UJ 19 UJ 18 UJ
2,4,6-TRICHLOROPHENOL 70 9940 70 18 U 17 UJ 19 UJ 18 UJ 19 UJ 18 UJ
2,4-DICHLOROPHENOL 1100 87500 1100 18 U 17 U 19 U 18 U 19 UJ 18 UJ
2,4-DIMETHYLPHENOL 9000 10 10 18 U 17 U 19 U 18 U 19 UJ 18 UJ
2,4-DINITROPHENOL 290 60.9 60.9 360 UJ 350 UJ 380 UJ 350 UJ 370 UJ 370 UJ
2,4-DINITROTOLUENE 5.8 1280 5.8 18 UJ 17 UJ 19 UJ 18 UJ 19 UJ 18 UJ
2,6-DICHLOROPHENOL 1100 1170 1100 18 U 17 U 19 U 18 U 19 UJ 18 UJ
2,6-DINITROTOLUENE 1000 32.8 32.8 18 U 17 U 19 U 18 U 19 UJ 18 UJ
2-CHLORONAPHTHALENE 42000 12.2 12.2 18 U 17 U 19 U 18 U 19 UJ 18 UJ
2-CHLOROPHENOL 750 243 243 18 U 17 U 19 U 18 U 19 UJ 18 UJ
2-METHYLNAPHTHALENE 3100 29000 3100 18 U 17 U 19 U 18 U 19 UJ 18 UJ
2-METHYLPHENOL 14000 40400 14000 18 U 17 U 19 U 18 U 19 UJ 18 UJ
2-NITROANILINE 670 74100 670 18 U 17 U 19 U 18 U 19 UJ 18 UJ
2-NITROPHENOL 1640 1600 1600 18 U 17 U 19 U 18 U 19 UJ 18 UJ
3-METHYLPHENOL 9800 3490 3490 18 U 17 U 19 U 18 U 19 UJ 18 UJ
3-NITROANILINE NC 3160 3160 18 U 17 U 19 U 18 U 19 UJ 18 UJ
4,6-DINITRO-2-METHYLPHENOL 106 144 106 90 UJ 87 UJ 94 UJ 88 UJ 93 UJ 92 UJ
4-CHLORO-3-METHYLPHENOL 86000 7950 7950 18 U 17 U 19 U 18 U 19 UJ 18 UJ
4-CHLOROANILINE 2.8 1100 2.8 18 U 17 U 19 U 18 U 19 UJ 18 UJ
4-NITROANILINE 28 21900 28 18 U 17 U 19 U 18 U 19 UJ 18 UJ
4-NITROPHENOL NC 5120 5120 360 U 350 U 380 U 350 U 370 UJ 370 UJ
ACENAPHTHENE 130000 29000 29000 18 U 36 19 U 25 J 19 UJ 11 J
ACENAPHTHYLENE 18000 29000 18000 18 U 17 U 19 U 18 U 19 UJ 18 UJ
ANTHRACENE 1700000 29000 29000 9.7 J 75 19 U 50 19 UJ 22 J
BENZO(A)ANTHRACENE 150 1100 150 67 280 35 J 120 51 J 56 J
BENZO(A)PYRENE 15 1100 15 79 320 41 110 69 J 54 J
BENZO(B)FLUORANTHENE 150 1100 150 140 500 82 180 160 J 87 J
BENZO(G,H,I)PERYLENE 170000 1100 1100 64 180 36 J 99 98 J 36 J
BENZO(K)FLUORANTHENE 1500 1100 1100 73 150 28 J 77 66 J 38 J
CARBAZOLE 5900 NC 5900 12 J 62 J 19 U 26 J 19 UJ 15 J
CHRYSENE 15000 1100 1100 84 320 46 130 79 J 67 J
DIBENZO(A,H)ANTHRACENE 15 1100 15 36 U 52 J 7.6 UJ 7 UJ 7.5 UJ 7.4 UJ

22 4 4 4 2
0 0 0 0 0 0

SSSS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SOSO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2011071320110713 20110713 20110713 20110713 20110713
29SS0010002 29SS0020004 29SS0040004 29SS0050004 29SS0060002 29SS0070002

29SB001 29SB002 29SB004 29SB005 29SB006 29SB007



SWMU 29

SURFACE SOIL RESULTS

PAGE 2 OF 4

LOCATION HHRA ERA MIN
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH 22 4 4 4 2

0 0 0 0 0 0
SSSS SS SS SS SS

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SOSO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
2011071320110713 20110713 20110713 20110713 20110713

29SS0010002 29SS0020004 29SS0040004 29SS0050004 29SS0060002 29SS0070002
29SB001 29SB002 29SB004 29SB005 29SB006 29SB007

DIBENZOFURAN 4900 NC 4900 18 U 13 J 19 U 10 J 19 UJ 18 UJ
FLUORANTHENE 230000 29000 29000 110 540 56 190 59 J 120 J
FLUORENE 170000 29000 29000 18 U 22 J 19 U 21 J 19 UJ 8.1 J
HEXACHLOROBENZENE 10.6 199 10.6 18 U 17 UJ 19 UJ 18 UJ 19 UJ 18 UJ
INDENO(1,2,3-CD)PYRENE 150 1100 150 52 150 34 J 72 71 J 31 J
NAPHTHALENE 9.4 29000 9.4 18 U 7.3 UJ 7.6 UJ 7 UJ 7.5 UJ 7.4 UJ
NITROBENZENE 1.58 1310 1.58 18 U 17 U 19 U 18 U 19 UJ 18 UJ
N-NITROSODIPHENYLAMINE 1500 545 545 18 U 17 U 19 U 18 U 19 UJ 18 UJ
PENTACHLOROBENZENE 4400 497 497 18 U 17 U 19 U 18 U 19 UJ 18 UJ
PENTACHLOROPHENOL 28 2100 28 90 U 87 UJ 94 UJ 88 UJ 93 UJ 92 UJ
PHENANTHRENE 13000 29000 13000 59 390 24 J 230 37 J 100 J
PHENOL 56000 120000 56000 18 U 17 U 19 U 18 U 19 UJ 18 UJ
PYRENE 340000 1100 1100 230 1100 110 460 170 J 200 J
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SURFACE SOIL RESULTS
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LOCATION HHRA ERA MIN
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC NC NC

PETROLEUM HYDROCARBONS (UG/KG)
DRO (C08-C28) 230000 NC 230000

SEMIVOLATILES (UG/KG)
1,2,4,5-TETRACHLOROBENZENE 1020 2020 1020
1,2,4-TRICHLOROBENZENE 136 11100 136
1,2-DICHLOROBENZENE 7200 2960 2960
1,3-DICHLOROBENZENE 2300 37700 2300
1,4-DICHLOROBENZENE 8.2 546 8.2
2,3,4,6-TETRACHLOROPHENOL 134000 199 199
2,4,5-TRICHLOROPHENOL 250000 14100 14100
2,4,6-TRICHLOROPHENOL 70 9940 70
2,4-DICHLOROPHENOL 1100 87500 1100
2,4-DIMETHYLPHENOL 9000 10 10
2,4-DINITROPHENOL 290 60.9 60.9
2,4-DINITROTOLUENE 5.8 1280 5.8
2,6-DICHLOROPHENOL 1100 1170 1100
2,6-DINITROTOLUENE 1000 32.8 32.8
2-CHLORONAPHTHALENE 42000 12.2 12.2
2-CHLOROPHENOL 750 243 243
2-METHYLNAPHTHALENE 3100 29000 3100
2-METHYLPHENOL 14000 40400 14000
2-NITROANILINE 670 74100 670
2-NITROPHENOL 1640 1600 1600
3-METHYLPHENOL 9800 3490 3490
3-NITROANILINE NC 3160 3160
4,6-DINITRO-2-METHYLPHENOL 106 144 106
4-CHLORO-3-METHYLPHENOL 86000 7950 7950
4-CHLOROANILINE 2.8 1100 2.8
4-NITROANILINE 28 21900 28
4-NITROPHENOL NC 5120 5120
ACENAPHTHENE 130000 29000 29000
ACENAPHTHYLENE 18000 29000 18000
ANTHRACENE 1700000 29000 29000
BENZO(A)ANTHRACENE 150 1100 150
BENZO(A)PYRENE 15 1100 15
BENZO(B)FLUORANTHENE 150 1100 150
BENZO(G,H,I)PERYLENE 170000 1100 1100
BENZO(K)FLUORANTHENE 1500 1100 1100
CARBAZOLE 5900 NC 5900
CHRYSENE 15000 1100 1100
DIBENZO(A,H)ANTHRACENE 15 1100 15

5.4 6 4.2 16 5.1

3400 U 45000 J 3600 U 2600 U 3700 J

18 UJ 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 35 UJ 20 UJ 17 UJ
18 UJ 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 35 UJ 20 UJ 17 UJ
18 UJ 18 UJ 17 UJ 20 UJ 17 U
18 UJ 18 UJ 17 UJ 20 UJ 17 UJ
18 UJ 18 UJ 35 UJ 20 UJ 17 UJ
18 UJ 18 UJ 17 UJ 20 UJ 17 U
18 UJ 18 UJ 17 UJ 20 UJ 17 U
350 UJ 350 UJ 350 UJ 400 UJ 350 UJ
18 UJ 18 UJ 17 UJ 20 U 17 UJ
18 UJ 18 UJ 17 UJ 20 UJ 17 U
18 UJ 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 17 UJ 20 UJ 17 U
18 UJ 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 17 UJ 20 UJ 17 U
18 UJ 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 17 UJ 20 UJ 17 U
18 UJ 18 UJ 17 UJ 20 UJ 17 UJ
18 UJ 18 UJ 17 UJ 20 U 17 U
88 UJ 88 UJ 87 UJ 99 UJ 87 UJ
18 UJ 18 UJ 17 UJ 20 UJ 17 U
18 UJ 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 17 UJ 20 U 17 U
350 UJ 350 UJ 350 UJ 400 UJ 350 U
35 J 18 UJ 17 UJ 20 U 7.3 J
18 UJ 18 UJ 17 UJ 20 U 17 U
57 J 18 UJ 17 UJ 20 U 19 J
140 J 31 J 11 J 20 U 63 J

110 J 38 J 7.3 J 8 UJ 65 J
180 J 70 J 15 J 20 U 130 J
68 J 69 J 17 UJ 20 U 41 J
85 J 33 J 17 UJ 20 U 43 J
46 J 18 UJ 17 UJ 20 U 14 J
130 J 54 J 8 J 20 U 81 J

24 J 7.1 UJ 14 UJ 8 UJ 24 J

4 4 2 2 2
0 0 0 0 0

SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO
NORMAL NORMAL NORMAL DUP NORMAL
20110713 20110713 20110713 20110713 20110713

29SS0080004 29SS0090004 29SS0100002 29SS0100002-D 29SS0110002
29SB008 29SB009 29SB010 29SB011
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SURFACE SOIL RESULTS

PAGE 4 OF 4

LOCATION HHRA ERA MIN
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
DIBENZOFURAN 4900 NC 4900
FLUORANTHENE 230000 29000 29000
FLUORENE 170000 29000 29000
HEXACHLOROBENZENE 10.6 199 10.6
INDENO(1,2,3-CD)PYRENE 150 1100 150
NAPHTHALENE 9.4 29000 9.4
NITROBENZENE 1.58 1310 1.58
N-NITROSODIPHENYLAMINE 1500 545 545
PENTACHLOROBENZENE 4400 497 497
PENTACHLOROPHENOL 28 2100 28
PHENANTHRENE 13000 29000 13000
PHENOL 56000 120000 56000
PYRENE 340000 1100 1100

4 4 2 2 2
0 0 0 0 0

SS SS SS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO
NORMAL NORMAL NORMAL DUP NORMAL
20110713 20110713 20110713 20110713 20110713

29SS0080004 29SS0090004 29SS0100002 29SS0100002-D 29SS0110002
29SB008 29SB009 29SB010 29SB011

15 J 18 UJ 17 UJ 20 U 17 U
270 J 30 J 20 J 20 U 130
28 J 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 35 UJ 20 UJ 17 UJ
52 J 40 J 35 UJ 40 U 36 J
7.1 UJ 7.1 UJ 14 UJ 8 UJ 7 UJ
18 UJ 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 17 UJ 20 U 17 U
18 UJ 18 UJ 17 UJ 20 U 17 U
88 UJ 88 UJ 170 UJ 99 UJ 87 UJ
280 J 26 J 7.3 J 20 U 90
18 UJ 18 UJ 17 UJ 20 UJ 17 U
460 J 100 J 10 J 20 U 230 J
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LOCATION HHRA ERA MIN
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC NC NC 13 16 12 13 19

PETROLEUM HYDROCARBONS (UG/KG)
DRO (C08-C28) 230000 NC 230000 2200 U 1500 U 4900 310000 J 3900 U

SEMIVOLATILES (UG/KG)
1,2,4,5-TETRACHLOROBENZENE 1020 2020 1020 19 U 20 U 19 UJ 19 U 21 U
1,2,4-TRICHLOROBENZENE 136 11100 136 19 UJ 20 UJ 19 UJ 19 UJ 21 UJ
1,2-DICHLOROBENZENE 7200 2960 2960 19 U 20 U 19 UJ 19 U 21 U
1,3-DICHLOROBENZENE 2300 37700 2300 19 U 20 U 19 UJ 19 U 21 U
1,4-DICHLOROBENZENE 8.2 546 8.2 19 UJ 20 UJ 19 UJ 19 UJ 21 UJ
2,3,4,6-TETRACHLOROPHENOL 134000 199 199 19 UJ 20 U 19 UJ 19 UJ 21 U
2,4,5-TRICHLOROPHENOL 250000 14100 14100 19 UJ 20 U 19 UJ 19 UJ 21 U
2,4,6-TRICHLOROPHENOL 70 9940 70 19 UJ 20 UJ 19 UJ 19 UJ 21 UJ
2,4-DICHLOROPHENOL 1100 87500 1100 19 UJ 20 U 19 UJ 19 UJ 21 U
2,4-DIMETHYLPHENOL 9000 10 10 19 UJ 20 U 19 UJ 19 UJ 21 U
2,4-DINITROPHENOL 290 60.9 60.9 380 UJ 390 UJ 380 UJ 380 UJ 410 UJ
2,4-DINITROTOLUENE 5.8 1280 5.8 19 U 20 U 19 UJ 19 U 21 U
2,6-DICHLOROPHENOL 1100 1170 1100 19 UJ 20 U 19 UJ 19 UJ 21 U
2,6-DINITROTOLUENE 1000 32.8 32.8 19 U 20 U 19 UJ 19 U 21 U
2-CHLORONAPHTHALENE 42000 12.2 12.2 19 U 20 U 19 UJ 19 U 21 U
2-CHLOROPHENOL 750 243 243 19 UJ 20 U 19 UJ 19 UJ 21 U
2-METHYLNAPHTHALENE 3100 29000 3100 19 U 20 U 19 UJ 8.7 J 21 U
2-METHYLPHENOL 14000 40400 14000 19 UJ 20 U 19 UJ 19 UJ 21 U
2-NITROANILINE 670 74100 670 19 U 20 U 19 UJ 19 U 21 U
2-NITROPHENOL 1640 1600 1600 19 UJ 20 U 19 UJ 19 UJ 21 U
3-METHYLPHENOL 9800 3490 3490 19 UJ 20 U 19 UJ 19 UJ 21 U
3-NITROANILINE NC 3160 3160 19 U 20 U 19 UJ 19 U 21 U
4,6-DINITRO-2-METHYLPHENOL 106 144 106 96 UJ 98 UJ 94 UJ 95 UJ 100 UJ
4-CHLORO-3-METHYLPHENOL 86000 7950 7950 19 UJ 20 U 19 UJ 19 UJ 21 U
4-CHLOROANILINE 2.8 1100 2.8 19 U 20 U 19 UJ 19 U 21 U
4-NITROANILINE 28 21900 28 19 U 20 U 19 UJ 19 U 21 U
4-NITROPHENOL NC 5120 5120 380 UJ 390 U 380 UJ 380 UJ 410 U
ACENAPHTHENE 130000 29000 29000 19 U 20 U 19 UJ 160 21 U
ACENAPHTHYLENE 18000 29000 18000 19 U 20 U 19 UJ 19 U 21 U
ANTHRACENE 1700000 29000 29000 7.7 J 20 U 19 UJ 260 21 U
BENZO(A)ANTHRACENE 150 1100 150 44 20 U 26 J 460 21 U
BENZO(A)PYRENE 15 1100 15 42 7.9 UJ 22 J 410 8.3 UJ
BENZO(B)FLUORANTHENE 150 1100 150 52 20 U 28 J 540 21 U
BENZO(G,H,I)PERYLENE 170000 1100 1100 32 J 20 U 19 UJ 150 21 U
BENZO(K)FLUORANTHENE 1500 1100 1100 24 J 20 U 19 UJ 260 21 U
CARBAZOLE 5900 NC 5900 19 U 20 U 19 UJ 170 J 21 U
CHRYSENE 15000 1100 1100 47 20 U 15 J 480 21 U
DIBENZO(A,H)ANTHRACENE 15 1100 15 13 J 7.9 UJ 7.6 UJ 86 8.3 UJ

29SB001 29SB002 29SB003 29SB005 29SB006
29SB0010203 29SB0020406 29SB0030406 29SB0050406 29SB0060206

20110713 20110713 20110713 20110713 20110713
NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB
2 4 4 4 2
3 6 6 6 6



SWMU 29

SUBSURFACE SOIL RESULTS

PAGE 2 OF 4

LOCATION HHRA ERA MIN
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

29SB001 29SB002 29SB003 29SB005 29SB006
29SB0010203 29SB0020406 29SB0030406 29SB0050406 29SB0060206

20110713 20110713 20110713 20110713 20110713
NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB
2 4 4 4 2
3 6 6 6 6

DIBENZOFURAN 4900 NC 4900 19 U 20 U 19 UJ 84 J 21 U
FLUORANTHENE 230000 29000 29000 100 20 U 49 J 1400 21 U
FLUORENE 170000 29000 29000 19 U 20 U 19 UJ 170 21 U
HEXACHLOROBENZENE 10.6 199 10.6 19 UJ 20 UJ 19 UJ 19 UJ 21 UJ
INDENO(1,2,3-CD)PYRENE 150 1100 150 21 J 39 U 38 UJ 150 41 U
NAPHTHALENE 9.4 29000 9.4 7.7 UJ 20 UJ 7.6 UJ 11 J 8.3 UJ
NITROBENZENE 1.58 1310 1.58 19 U 20 U 19 UJ 19 U 21 U
N-NITROSODIPHENYLAMINE 1500 545 545 19 U 20 U 19 UJ 19 U 21 U
PENTACHLOROBENZENE 4400 497 497 19 U 20 U 19 UJ 19 U 21 U
PENTACHLOROPHENOL 28 2100 28 96 UJ 98 UJ 94 UJ 95 UJ 100 UJ
PHENANTHRENE 13000 29000 13000 44 20 U 21 J 1000 21 U
PHENOL 56000 120000 56000 19 UJ 20 U 19 UJ 19 UJ 21 U
PYRENE 340000 1100 1100 63 20 U 32 J 820 21 U
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LOCATION HHRA ERA MIN
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

MISCELLANEOUS PARAMETERS (%)
PERCENT MOISTURE NC NC NC

PETROLEUM HYDROCARBONS (UG/KG)
DRO (C08-C28) 230000 NC 230000

SEMIVOLATILES (UG/KG)
1,2,4,5-TETRACHLOROBENZENE 1020 2020 1020
1,2,4-TRICHLOROBENZENE 136 11100 136
1,2-DICHLOROBENZENE 7200 2960 2960
1,3-DICHLOROBENZENE 2300 37700 2300
1,4-DICHLOROBENZENE 8.2 546 8.2
2,3,4,6-TETRACHLOROPHENOL 134000 199 199
2,4,5-TRICHLOROPHENOL 250000 14100 14100
2,4,6-TRICHLOROPHENOL 70 9940 70
2,4-DICHLOROPHENOL 1100 87500 1100
2,4-DIMETHYLPHENOL 9000 10 10
2,4-DINITROPHENOL 290 60.9 60.9
2,4-DINITROTOLUENE 5.8 1280 5.8
2,6-DICHLOROPHENOL 1100 1170 1100
2,6-DINITROTOLUENE 1000 32.8 32.8
2-CHLORONAPHTHALENE 42000 12.2 12.2
2-CHLOROPHENOL 750 243 243
2-METHYLNAPHTHALENE 3100 29000 3100
2-METHYLPHENOL 14000 40400 14000
2-NITROANILINE 670 74100 670
2-NITROPHENOL 1640 1600 1600
3-METHYLPHENOL 9800 3490 3490
3-NITROANILINE NC 3160 3160
4,6-DINITRO-2-METHYLPHENOL 106 144 106
4-CHLORO-3-METHYLPHENOL 86000 7950 7950
4-CHLOROANILINE 2.8 1100 2.8
4-NITROANILINE 28 21900 28
4-NITROPHENOL NC 5120 5120
ACENAPHTHENE 130000 29000 29000
ACENAPHTHYLENE 18000 29000 18000
ANTHRACENE 1700000 29000 29000
BENZO(A)ANTHRACENE 150 1100 150
BENZO(A)PYRENE 15 1100 15
BENZO(B)FLUORANTHENE 150 1100 150
BENZO(G,H,I)PERYLENE 170000 1100 1100
BENZO(K)FLUORANTHENE 1500 1100 1100
CARBAZOLE 5900 NC 5900
CHRYSENE 15000 1100 1100
DIBENZO(A,H)ANTHRACENE 15 1100 15

18 12 5.9 17 18 17

3300 U 5100 7200 4700 4800 3400 U

20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 UJ 19 UJ 18 UJ 40 UJ 20 UJ 40 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 UJ 19 UJ 18 UJ 40 UJ 20 UJ 40 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 UJ 19 UJ 18 UJ 40 UJ 20 UJ 40 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 UJ
410 UJ 380 UJ 350 UJ 400 UJ 400 UJ 400 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 U 19 U 18 UJ 20 UJ 20 U 20 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 U 19 U 18 UJ 20 UJ 20 U 20 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 U 19 U 18 UJ 20 UJ 20 U 20 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 U 19 U 18 UJ 20 UJ 20 U 20 UJ
20 U 19 UJ 18 UJ 20 UJ 20 U 20 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 U
100 UJ 94 UJ 88 UJ 100 UJ 100 UJ 100 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 U 19 U 18 UJ 20 UJ 20 U 20 U
410 U 380 U 350 UJ 400 UJ 400 U 400 UJ
20 U 19 U 18 UJ 20 UJ 20 U 130
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 U 19 U 18 UJ 20 UJ 20 U 260
20 U 19 U 18 UJ 20 UJ 20 U 640
8.1 UJ 8 UJ 7.1 UJ 16 UJ 8.1 UJ 540
20 U 19 U 18 UJ 20 UJ 20 U 690
20 U 19 U 18 UJ 20 UJ 20 U 260
20 U 19 U 18 UJ 20 UJ 20 U 280
20 U 19 U 18 UJ 20 UJ 20 U 170 J
20 U 19 U 18 UJ 20 UJ 20 U 610
8.1 UJ 8 UJ 7.1 UJ 16 UJ 8.1 UJ 81

29SB00729SB0060206-D 29SB008 29SB009 29SB010 29SB011
29SB0060206-D 29SB0070204 29SB0080406 29SB0090406 29SB0100204 29SB0110203

20110713 20110713 20110713 20110713 20110713 20110713
DUP NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SB SB SB SB SB SB
2 2 4 4 2 2
6 4 6 6 4 3
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LOCATION HHRA ERA MIN
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
DIBENZOFURAN 4900 NC 4900
FLUORANTHENE 230000 29000 29000
FLUORENE 170000 29000 29000
HEXACHLOROBENZENE 10.6 199 10.6
INDENO(1,2,3-CD)PYRENE 150 1100 150
NAPHTHALENE 9.4 29000 9.4
NITROBENZENE 1.58 1310 1.58
N-NITROSODIPHENYLAMINE 1500 545 545
PENTACHLOROBENZENE 4400 497 497
PENTACHLOROPHENOL 28 2100 28
PHENANTHRENE 13000 29000 13000
PHENOL 56000 120000 56000
PYRENE 340000 1100 1100

29SB00729SB0060206-D 29SB008 29SB009 29SB010 29SB011
29SB0060206-D 29SB0070204 29SB0080406 29SB0090406 29SB0100204 29SB0110203

20110713 20110713 20110713 20110713 20110713 20110713
DUP NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SB SB SB SB SB SB
2 2 4 4 2 2
6 4 6 6 4 3

20 U 19 U 18 UJ 20 UJ 20 U 38 J
20 U 19 U 18 UJ 20 UJ 20 U 1700
20 U 19 U 18 UJ 20 UJ 20 U 120
20 UJ 19 UJ 18 UJ 40 UJ 20 UJ 40 UJ
41 U 38 U 35 UJ 40 UJ 40 U 240
8.1 UJ 8 UJ 7.1 UJ 16 UJ 8.1 UJ 16 UJ
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 U 19 U 18 UJ 20 UJ 20 U 20 U
20 U 19 U 18 UJ 20 UJ 20 U 20 U
100 UJ 94 UJ 88 UJ 200 UJ 100 UJ 200 UJ
20 U 19 U 18 UJ 20 UJ 20 U 1000
20 U 19 U 18 UJ 20 UJ 20 U 20 UJ
20 U 19 U 18 UJ 20 UJ 20 U 1000
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Data Validation Process and Data Quality Review

This section contains a description of the data review processes used to determine whether analytical

laboratory data were of acceptable technical quality for use in decision making. The review began with

data validation, which is a comparison of data quality indicators (DQIs) against prescribed acceptance

criteria. The DQIs used are measures to assess the bias and precision of the analytical calibrations and

sample analyses. The output of this review was a set of alphabetic flags such as ”U,” “J,” “R,” or

combinations thereof, that may have been assigned to individual results based on the validation effort.

These flags were used to infer the general quality of the data and if data quality meets the data quality

objectives (DQOs) of the project. The DQOs are presented in the Sampling and Analysis Plan for SWMU

29 – PCP Dip Tank, Building 56 Area (July 2011). Also evaluated were the measures of data

completeness, sensitivity, comparability and representativeness.

Data Validation Process

In accordance with Navy requirements for this project, Tetra Tech performed a full data validation on 100

percent of analytical laboratory results. Sample data validation generally followed the guidelines

presented in EPA Contract Laboratory Program National Functional Guidelines for Organic Data Review

(1999).

Data validation specifications require assignment of data qualifiers in response to various data

deficiencies. Validation specifications also require data qualifiers be applied to results that are reported as

being less than the detection limit. The flags used for data qualification are as follows:

U –The analytical method could not detect the analyte at the sample specific detection limit. This qualifier

is also added to a result (reported by the laboratory) if the detected concentration is determined to be

attributable to contamination introduced during field sampling or laboratory analysis.

UJ – The analytical method could not detect the analyte at the sample specific detection limit; however,

the sample-specific detection limit may be inaccurate or imprecise based on validation review criteria.

The associated numerical detection limit may be inaccurate or imprecise.

J –The chemical was present; however, the associated numerical result is not a precise representation of

the concentration that is actually present in the sample. The laboratory reported concentration is an

estimate of the true concentration.

UR – Indicates that the chemical may or may not be present. The non-detected analytical result reported

by the laboratory may be unreliable and unusable. The application of this qualifier is for cases of gross



APPENDIX D
DQR

NSA CRANE SWMU 29

2

technical deficiencies (i.e., holding times missed by a factor of two or more times the specified time limit,

severe calibration non-compliances, and extremely low quality control recoveries).

R – The result is unusable. The positive analytical result reported by the laboratory is unreliable and

unusable. The application of this qualifier is for cases of gross technical deficiencies.

The preceding data qualifiers categorize data as indicative of major or minor problems. Major problems

result in the rejection of data and qualification with UR or R data validation qualifiers. Minor problems

result in the estimation of data, and qualification with U, J, and UJ data validation qualifiers. It is

noteworthy that a U qualifier does not necessarily indicate that a data deficiency exists because all non-

detect values are flagged with the U qualifier regardless of whether a quality deficiency has been

detected.

When data are qualified or rejected a data qualifier code is associated with the data by Tetra Tech. The

qualifier codes used for validation are as follows:

A = Lab Blank Contamination

B = Field Blank Contamination

C = Calibration Noncompliance (i.e., % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)

C01 = GC/MS Tuning Noncompliance

D = MS/MSD Recovery Noncompliance

E = LCS/LCSD Recovery Noncompliance

F = Lab Duplicate Imprecision

G = Field Duplicate Imprecision

H = Holding Time Exceedance

I = ICP Serial Dilution Noncompliance

J = ICP PDS Recovery Noncompliance; MSA's r < 0.995

K = ICP Interference - includes ICS % R Noncompliance

L = Instrument Calibration Range Exceedance

M = Sample Preservation Noncompliance

N = Internal Standard Noncompliance

N01 = Internal Standard Recovery Noncompliance Dioxins

N02 = Recovery Standard Noncompliance Dioxins

N03 = Clean-up Standard Noncompliance Dioxins

O = Poor Instrument Performance (i.e., base-line drifting)

P = Uncertainty near detection limit (<2 x IDL for inorganics and <CRDL for organics)

Q = Other problems (can encompass a number of issues; i.e., chromatography, interferences, etc.)

R = Surrogates Recovery Noncompliance

S = Pesticide/PCB Resolution

T = % Breakdown Noncompliance for DDT and Endrin
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U = % Difference between columns/detectors >40% for positive results determined via GC/HPLC

V = Non-linear calibrations; correlation coefficient r < 0.995

W = EMPC result

X = Signal to noise response drop

Y = Percent solids <30%

Z = Uncertainty at 2 sigma deviation is greater than sample activity

Z1 = Tentatively Identified Compound considered presumptively present

Z2 = Tentatively Identified Compound column bleed

Data Validation Outputs

After data were validated, a list was developed of non-conformities requiring data qualifier flags that were

used to alert the data user to inaccurate or imprecise data. For situations in which several QC criteria

were out of specification, the data validator made professional judgments and or comments on the validity

of the overall data package. The reviewer then prepared a technical memorandum presenting

qualification of the data, if necessary, and the rationale for making such qualifications. The net result was

a data package that had been carefully reviewed for its adherence to prescribed technical requirements.

Pertinent quality estimates are summarized in a more quantitative format in the following section.

Data Quality Review

Some of the DQIs are generated from analysis of field samples (e.g., field duplicates) and some are

generated from the analysis of laboratory samples (e.g., laboratory duplicates). Individually, field and

laboratory DQIs provide measures of the performance of the respective investigative operations (field or

laboratory). If individual QC results were acceptable, there was no assignment of validation flags to an

analytical result; otherwise, there was assignment of a flag indicating the type of QC deficiency to the

result as presented in Table 1 for soil samples. No data collected for SWMU 29 – PCP Dip Tank, Building

56 Area were rejected. All data for SWMU 29 – PCP Dip Tank, Building 56 Area are considered valid for

their intended purpose.

Completeness

Completeness is a measure of the number of valid samples or measurements that are available relative

to the number of samples or measurements that were intended to be generated. For this project,

completeness was measured on two different bases: samples collected and laboratory measurements.

 Sample completeness was a measure of the usable samples collected as compared to those

intended to be collected.
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 Laboratory measurement completeness was a measure of the amount of usable, valid laboratory

measurements per matrix obtained for each target analyte.

Usable, valid samples (or results) were those judged, after data assessment, to represent the sampling

populations and to have not been disqualified for use through data validation or additional data review.

Completeness was determined using the following equation:

100x
T

V
%C 

where %C = percent completeness

V = number of samples (or results) determined to be valid

T = total number of planned samples (or results)

Sample collection deviations for the SWMU 29 – PCP Dip Tank, Building 56 Area are listed in Table 2-3.

The only reason for not collecting a proposed sample was because of boring refusal at the depth of

sample collection. The sample completeness will be considered 100 percent because all samples that

could be collected were collected. The laboratory analytical completeness was 100%.

Sensitivity

Analytical sensitivity was generally satisfactory to meet DQOs presented in the Sampling and Analysis

Plan for SWMU 29 – PCP Dip Tank, Building 56 Area (July 2011). It was known at the start of the project,

however, that the laboratory could not meet the screening level limits for several analytes. The laboratory

reported the nondetected results down the limit of detection (LOD) in order to meet the screening level

limits for as many analytes as possible. Table 2 presents the range of nondetected values for analytes

that did not meet the screening level limits for soils. The majority of LOD exceedances are within a factor

of 2 to 4 of the targeted risk-based criterion except for nitrobenzene and 4-chloroaniline, which are not

anticipated to be site-related contaminants anyway. The range and number of exceedances are not

considered excessive and should not have an impact on the quality of the data.

The following are reasons other than the laboratory LOD that can cause a nondetected result to exceed

the screening level limits.

1. Laboratory or field blank contamination can cause the LOD to be raised to exceed screening level

limits.

2. Percent moisture in soil samples can cause the adjusted LOD to exceed screening level limits.
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3. Sample dilution due to concentrations greater than the calibration range of the instrument or due

to matrix interference can raise the LOD to above the screening level limits.

The risk assessment will determine the significance, if any that the nondetected excedances of the

screening level limits have upon the data set.

Laboratory Accuracy

Accuracy in the laboratory is measured through the comparison of a laboratory control sample (LCS)

result to a known or calculated value and is expressed as a percent recovery (%R). Surrogates and

internal standards assess accuracy in organic methods. LCSs assess the accuracy of laboratory

operations with minimal sample matrix effects. Surrogate compound analyses measure the combined

accuracy effects of the sample matrix, sample preparation, and sample measurement. Internal

standards, added after preparation, are for sample quantitation. Laboratory accuracy is determined by

comparing calculated percent recoveries to accuracy control limits specified by the laboratory using the

appropriate analytical method.

Percent recovery is calculated using the following equation:

100x
S

So-Ss
%R 

where %R = percent recovery

Ss = result of spiked sample

So = result of non-spiked sample

S = concentration of spiked amount.

Table 1 shows that the soil results were qualified because of hold time, blank contamination, LCS,

surrogate, internal standard, or calibration noncompliances. The noncompliances in general do not show

any directional bias trends within the data sets. Overall, the laboratory accuracy was acceptable and the

amount of data qualified is not considered excessive. There were no quality control deficiencies noted for

field accuracy.

Laboratory Precision

Precision is a measure of the degree to which two or more measurements are in agreement and

describes the reproducibility of measurements of the same parameter for samples analyzed under similar

conditions.
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Precision for chemical parameters is expressed as a Relative Percent Difference (RPD), which is defined

as the ratio of the difference to the mean for the two values being evaluated. RPDs, typically expressed

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as

follows:

 
100x

2/V2V1

V2-V1
RPD




where RPD = relative percent difference

V1, V2 = two results obtained by analyzing duplicate samples

The precision estimates obtained from duplicate field samples encompass the combined uncertainty

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as

applicable), preparation for analysis, and analysis. In contrast, precision estimates obtained from

analyzing duplicate laboratory samples incorporate only homogenization, subsampling, preparation for

analysis, laboratory storage (if applicable), and analysis uncertainties.

Laboratory or field duplicate imprecision did not result in any qualification of the soil data.

Comparability

Comparability is defined as the confidence with which one data set can be compared with another (e.g.,

among sampling points and among sampling events). Comparability was achieved by using standardized

sampling and analysis methods, as well as standardized data reporting formats. Comparability of laboratory

measurements was achieved primarily through the use and documentation of standard sampling and

analytical methods. Results were reported in units that ensured comparability with previous data.

Comparability of laboratory measurements was assessed primarily through the use of QC samples and

through adherence to the Sampling and Analysis Plan for SWMU 29 – PCP Dip Tank, Building 56 Area

(July 2011).

Representativeness

Representativeness is an expression of the degree to which data accurately and precisely depict the

actual characteristics of a population or environmental condition existing at the site.

The Sampling and Analysis Plan for SWMU 29 – PCP Dip Tank, Building 56 Area (July 2011) and the use

of standardized sampling, sample handling, sample analysis, and data reporting procedures were
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designed so that the final data would be accurate representations of actual site conditions. It is believed

that all reported data are adequately representative of site conditions and intended populations.



TABLE 1

QUALIFIED DATA FOR SOIL SAMPLES

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) FACILITY INVESTIGATION (RFI) SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NAVAL SUPPORT ACTIVITY CRANE

CRANE, INDIANA

PAGE 1 OF 29

SAMPLE ID PARAMETER UNITS

SAMPLE 

RESULT

VALIDATION 

QUALIFIER

QUALIFICATION 

CODE REASON FOR QUALIFICATION

29SB0010203 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0010203 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0010203 2,3,4,6-TETRACHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2,4,5-TRICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0010203 2,4-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2,4-DIMETHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2,4-DINITROPHENOL UG/KG 380 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SB0010203 2,6-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2-CHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 2-NITROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 4,6-DINITRO-2-METHYLPHENOL UG/KG 96 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0010203 4-CHLORO-3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0010203 4-NITROPHENOL UG/KG 380 UJ R Surrogate Recovery Noncompliance

29SB0010203 ANTHRACENE UG/KG 7.7 J P Uncertainty Near Detection Limit

29SB0010203 BENZO(G,H,I)PERYLENE UG/KG 32 J P Uncertainty Near Detection Limit

29SB0010203 BENZO(K)FLUORANTHENE UG/KG 24 J P Uncertainty Near Detection Limit

29SB0010203 DIBENZO(A,H)ANTHRACENE UG/KG 13 J H Hold Time Exceedance

29SB0010203 DRO (C08-C28) UG/KG 2200 U A Laboratory Blank Contamination

29SB0010203 HEXACHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0010203 INDENO(1,2,3-CD)PYRENE UG/KG 21 J P Uncertainty Near Detection Limit
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29SB0010203 NAPHTHALENE UG/KG 7.7 UJ CH Calibration and Hold Time Noncompliance

29SB0010203 PENTACHLOROPHENOL UG/KG 96 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0010203 PHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0020406 1,2,4-TRICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0020406 1,4-DICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0020406 2,4,6-TRICHLOROPHENOL UG/KG 20 UJ H Hold Time Exceedance

29SB0020406 2,4-DINITROPHENOL UG/KG 390 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SB0020406 4,6-DINITRO-2-METHYLPHENOL UG/KG 98 UJ C Calibration Noncompliance

29SB0020406 BENZO(A)PYRENE UG/KG 7.9 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0020406 DIBENZO(A,H)ANTHRACENE UG/KG 7.9 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0020406 DRO (C08-C28) UG/KG 1500 U A Laboratory Blank Contamination

29SB0020406 HEXACHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0020406 NAPHTHALENE UG/KG 20 UJ CH Calibration and Hold Time Noncompliance

29SB0020406 PENTACHLOROPHENOL UG/KG 98 UJ CH Calibration and Hold Time Noncompliance

29SB0030406 1,2,4,5-TETRACHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0030406 1,2-DICHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 1,3-DICHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0030406 2,3,4,6-TETRACHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2,4,5-TRICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance
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29SB0030406 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0030406 2,4-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2,4-DIMETHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2,4-DINITROPHENOL UG/KG 380 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SB0030406 2,4-DINITROTOLUENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2,6-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2,6-DINITROTOLUENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-CHLORONAPHTHALENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-CHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-METHYLNAPHTHALENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 2-NITROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 3-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 4,6-DINITRO-2-METHYLPHENOL UG/KG 94 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0030406 4-CHLORO-3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 4-CHLOROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 4-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 4-NITROPHENOL UG/KG 380 UJ R Surrogate Recovery Noncompliance

29SB0030406 ACENAPHTHENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 ACENAPHTHYLENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 ANTHRACENE UG/KG 19 UJ R Surrogate Recovery Noncompliance



TABLE 1

QUALIFIED DATA FOR SOIL SAMPLES

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) FACILITY INVESTIGATION (RFI) SWMU 29 - PCP DIP TANK, BUILDING 56 AREA

NAVAL SUPPORT ACTIVITY CRANE

CRANE, INDIANA

PAGE 4 OF 29

SAMPLE ID PARAMETER UNITS

SAMPLE 

RESULT

VALIDATION 

QUALIFIER

QUALIFICATION 

CODE REASON FOR QUALIFICATION

29SB0030406 BENZO(A)ANTHRACENE UG/KG 26 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0030406 BENZO(A)PYRENE UG/KG 22 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0030406 BENZO(B)FLUORANTHENE UG/KG 28 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0030406 BENZO(G,H,I)PERYLENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 BENZO(K)FLUORANTHENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 CARBAZOLE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 CHRYSENE UG/KG 15 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0030406 DIBENZO(A,H)ANTHRACENE UG/KG 7.6 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0030406 DIBENZOFURAN UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 FLUORANTHENE UG/KG 49 J R Surrogate Recovery Noncompliance

29SB0030406 FLUORENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 HEXACHLOROBENZENE UG/KG 19 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0030406 INDENO(1,2,3-CD)PYRENE UG/KG 38 UJ R Surrogate Recovery Noncompliance

29SB0030406 N-NITROSODIPHENYLAMINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 NAPHTHALENE UG/KG 7.6 UJ CH Calibration and Hold Time Noncompliance

29SB0030406 NITROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 PENTACHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0030406 PENTACHLOROPHENOL UG/KG 94 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0030406 PHENANTHRENE UG/KG 21 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0030406 PHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance
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29SB0030406 PYRENE UG/KG 32 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SB0050406 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0050406 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0050406 2,3,4,6-TETRACHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2,4,5-TRICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ H Hold Time Exceedance

29SB0050406 2,4-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2,4-DIMETHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2,4-DINITROPHENOL UG/KG 380 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SB0050406 2,6-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2-CHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2-METHYLNAPHTHALENE UG/KG 8.7 J P Uncertainty Near Detection Limit

29SB0050406 2-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 2-NITROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 4,6-DINITRO-2-METHYLPHENOL UG/KG 95 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0050406 4-CHLORO-3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0050406 4-NITROPHENOL UG/KG 380 UJ R Surrogate Recovery Noncompliance

29SB0050406 CARBAZOLE UG/KG 170 J P Uncertainty Near Detection Limit

29SB0050406 DIBENZOFURAN UG/KG 84 J P Uncertainty Near Detection Limit

29SB0050406 DRO (C08-C28) UG/KG 310000 J R Surrogate Recovery Noncompliance

29SB0050406 HEXACHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0050406 NAPHTHALENE UG/KG 11 J P Uncertainty Near Detection Limit
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29SB0050406 PENTACHLOROPHENOL UG/KG 95 UJ CH Calibration and Hold Time Noncompliance

29SB0050406 PHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SB0060206 1,2,4-TRICHLOROBENZENE UG/KG 21 UJ H Hold Time Exceedance

29SB0060206 1,4-DICHLOROBENZENE UG/KG 21 UJ H Hold Time Exceedance

29SB0060206 2,4,6-TRICHLOROPHENOL UG/KG 21 UJ H Hold Time Exceedance

29SB0060206 2,4-DINITROPHENOL UG/KG 410 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SB0060206 4,6-DINITRO-2-METHYLPHENOL UG/KG 100 UJ C Calibration Noncompliance

29SB0060206 BENZO(A)PYRENE UG/KG 8.3 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0060206 DIBENZO(A,H)ANTHRACENE UG/KG 8.3 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0060206 DRO (C08-C28) UG/KG 3900 U A Laboratory Blank Contamination

29SB0060206 HEXACHLOROBENZENE UG/KG 21 UJ H Hold Time Exceedance

29SB0060206 NAPHTHALENE UG/KG 8.3 UJ CH Calibration and Hold Time Noncompliance

29SB0060206 PENTACHLOROPHENOL UG/KG 100 UJ CH Calibration and Hold Time Noncompliance

29SB0060206-D 1,2,4-TRICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0060206-D 1,4-DICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0060206-D 2,4,6-TRICHLOROPHENOL UG/KG 20 UJ H Hold Time Exceedance

29SB0060206-D 2,4-DINITROPHENOL UG/KG 410 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SB0060206-D 4,6-DINITRO-2-METHYLPHENOL UG/KG 100 UJ C Calibration Noncompliance

29SB0060206-D BENZO(A)PYRENE UG/KG 8.1 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0060206-D DIBENZO(A,H)ANTHRACENE UG/KG 8.1 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance
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29SB0060206-D DRO (C08-C28) UG/KG 3300 U A Laboratory Blank Contamination

29SB0060206-D HEXACHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0060206-D NAPHTHALENE UG/KG 8.1 UJ CH Calibration and Hold Time Noncompliance

29SB0060206-D PENTACHLOROPHENOL UG/KG 100 UJ CH Calibration and Hold Time Noncompliance

29SB0070204 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0070204 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0070204 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ H Hold Time Exceedance

29SB0070204 2,4-DINITROPHENOL UG/KG 380 UJ C Calibration Noncompliance

29SB0070204 3-METHYLPHENOL UG/KG 19 UJ C Calibration Noncompliance

29SB0070204 4,6-DINITRO-2-METHYLPHENOL UG/KG 94 UJ C Calibration Noncompliance

29SB0070204 BENZO(A)PYRENE UG/KG 8 UJ H Hold Time Exceedance

29SB0070204 DIBENZO(A,H)ANTHRACENE UG/KG 8 UJ H Hold Time Exceedance

29SB0070204 HEXACHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SB0070204 NAPHTHALENE UG/KG 8 UJ H Hold Time Exceedance

29SB0070204 PENTACHLOROPHENOL UG/KG 94 UJ H Hold Time Exceedance

29SB0080406 1,2,4,5-TETRACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 1,2,4-TRICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SB0080406 1,2-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 1,3-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 1,4-DICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SB0080406 2,3,4,6-TETRACHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2,4,6-TRICHLOROPHENOL UG/KG 18 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0080406 2,4-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance
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29SB0080406 2,4-DIMETHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2,4-DINITROPHENOL UG/KG 350 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SB0080406 2,4-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2,6-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2,6-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-CHLORONAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-CHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-METHYLNAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 2-NITROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 3-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 4,6-DINITRO-2-METHYLPHENOL UG/KG 88 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0080406 4-CHLORO-3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 4-CHLOROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 4-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 4-NITROPHENOL UG/KG 350 UJ R Surrogate Recovery Noncompliance

29SB0080406 ACENAPHTHENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 ACENAPHTHYLENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 ANTHRACENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 BENZO(A)ANTHRACENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 BENZO(A)PYRENE UG/KG 7.1 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0080406 BENZO(B)FLUORANTHENE UG/KG 18 UJ R Surrogate Recovery Noncompliance
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29SB0080406 BENZO(G,H,I)PERYLENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 BENZO(K)FLUORANTHENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 CARBAZOLE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 CHRYSENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 DIBENZO(A,H)ANTHRACENE UG/KG 7.1 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SB0080406 DIBENZOFURAN UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 FLUORANTHENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 FLUORENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 HEXACHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SB0080406 INDENO(1,2,3-CD)PYRENE UG/KG 35 UJ R Surrogate Recovery Noncompliance

29SB0080406 N-NITROSODIPHENYLAMINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 NAPHTHALENE UG/KG 7.1 UJ H Hold Time Exceedance

29SB0080406 NITROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 PENTACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 PENTACHLOROPHENOL UG/KG 88 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0080406 PHENANTHRENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 PHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0080406 PYRENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SB0090406 1,2,4,5-TETRACHLOROBENZENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 1,2,4-TRICHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0090406 1,2-DICHLOROBENZENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 1,3-DICHLOROBENZENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 1,4-DICHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0090406 2,3,4,6-TETRACHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2,4,5-TRICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance
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29SB0090406 2,4,6-TRICHLOROPHENOL UG/KG 40 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0090406 2,4-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2,4-DIMETHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2,4-DINITROPHENOL UG/KG 400 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SB0090406 2,4-DINITROTOLUENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2,6-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2,6-DINITROTOLUENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-CHLORONAPHTHALENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-CHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-METHYLNAPHTHALENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-NITROANILINE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 2-NITROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 3-NITROANILINE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 4,6-DINITRO-2-METHYLPHENOL UG/KG 100 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0090406 4-CHLORO-3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 4-CHLOROANILINE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 4-NITROANILINE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 4-NITROPHENOL UG/KG 400 UJ R Surrogate Recovery Noncompliance

29SB0090406 ACENAPHTHENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 ACENAPHTHYLENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 ANTHRACENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 BENZO(A)ANTHRACENE UG/KG 20 UJ R Surrogate Recovery Noncompliance
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29SB0090406 BENZO(A)PYRENE UG/KG 16 UJ CH Calibration and Hold Time Noncompliance

29SB0090406 BENZO(B)FLUORANTHENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 BENZO(G,H,I)PERYLENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 BENZO(K)FLUORANTHENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 CARBAZOLE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 CHRYSENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 DIBENZO(A,H)ANTHRACENE UG/KG 16 UJ CH Calibration and Hold Time Noncompliance

29SB0090406 DIBENZOFURAN UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 FLUORANTHENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 FLUORENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 HEXACHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0090406 INDENO(1,2,3-CD)PYRENE UG/KG 40 UJ R Surrogate Recovery Noncompliance

29SB0090406 N-NITROSODIPHENYLAMINE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 NAPHTHALENE UG/KG 16 UJ H Hold Time Exceedance

29SB0090406 NITROBENZENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 PENTACHLOROBENZENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 PENTACHLOROPHENOL UG/KG 200 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0090406 PHENANTHRENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 PHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0090406 PYRENE UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0100204 1,2,4-TRICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0100204 1,4-DICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0100204 2,4,6-TRICHLOROPHENOL UG/KG 20 UJ H Hold Time Exceedance
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29SB0100204 2,4-DINITROPHENOL UG/KG 400 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SB0100204 4,6-DINITRO-2-METHYLPHENOL UG/KG 100 UJ C Calibration Noncompliance

29SB0100204 BENZO(A)PYRENE UG/KG 8.1 UJ CH Calibration and Hold Time Noncompliance

29SB0100204 DIBENZO(A,H)ANTHRACENE UG/KG 8.1 UJ CH Calibration and Hold Time Noncompliance

29SB0100204 HEXACHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SB0100204 NAPHTHALENE UG/KG 8.1 UJ H Hold Time Exceedance

29SB0100204 PENTACHLOROPHENOL UG/KG 100 UJ CH Calibration and Hold Time Noncompliance

29SB0110203 1,2,4-TRICHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0110203 1,4-DICHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0110203 2,3,4,6-TETRACHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2,4,6-TRICHLOROPHENOL UG/KG 40 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SB0110203 2,4-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2,4-DIMETHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2,4-DINITROPHENOL UG/KG 400 UJ CER

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0110203 2,6-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2-CHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 2-NITROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SB0110203 4,6-DINITRO-2-METHYLPHENOL UG/KG 100 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SB0110203 4-CHLORO-3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance
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29SB0110203 4-NITROPHENOL UG/KG 400 UJ R Surrogate Recovery Noncompliance

29SB0110203 CARBAZOLE UG/KG 170 J P Uncertainty Near Detection Limit

29SB0110203 DIBENZOFURAN UG/KG 38 J P Uncertainty Near Detection Limit

29SB0110203 DRO (C08-C28) UG/KG 3400 U A Laboratory Blank Contamination

29SB0110203 HEXACHLOROBENZENE UG/KG 40 UJ H Hold Time Exceedance

29SB0110203 NAPHTHALENE UG/KG 16 UJ H Hold Time Exceedance

29SB0110203 PENTACHLOROPHENOL UG/KG 200 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SB0110203 PHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0010002 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ C Calibration Noncompliance

29SS0010002 2,4-DINITROPHENOL UG/KG 360 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SS0010002 2,4-DINITROTOLUENE UG/KG 18 UJ C Calibration Noncompliance

29SS0010002 4,6-DINITRO-2-METHYLPHENOL UG/KG 90 UJ C Calibration Noncompliance

29SS0010002 ANTHRACENE UG/KG 9.7 J P Uncertainty Near Detection Limit

29SS0010002 CARBAZOLE UG/KG 12 J P Uncertainty Near Detection Limit

29SS0010002 DRO (C08-C28) UG/KG 4000 U A Laboratory Blank Contamination

29SS0020004 1,2,4-TRICHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0020004 1,4-DICHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0020004 2,4,5-TRICHLOROPHENOL UG/KG 17 UJ C Calibration Noncompliance

29SS0020004 2,4,6-TRICHLOROPHENOL UG/KG 17 UJ H Hold Time Exceedance

29SS0020004 2,4-DINITROPHENOL UG/KG 350 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SS0020004 2,4-DINITROTOLUENE UG/KG 17 UJ C Calibration Noncompliance

29SS0020004 4,6-DINITRO-2-METHYLPHENOL UG/KG 87 UJ C Calibration Noncompliance

29SS0020004 CARBAZOLE UG/KG 62 J P Uncertainty Near Detection Limit
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29SS0020004 DIBENZO(A,H)ANTHRACENE UG/KG 52 J HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0020004 DIBENZOFURAN UG/KG 13 J P Uncertainty Near Detection Limit

29SS0020004 DRO (C08-C28) UG/KG 12000 J R Surrogate Recovery Noncompliance

29SS0020004 FLUORENE UG/KG 22 J P Uncertainty Near Detection Limit

29SS0020004 HEXACHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0020004 NAPHTHALENE UG/KG 7.3 UJ CH Calibration and Hold Time Noncompliance

29SS0020004 PENTACHLOROPHENOL UG/KG 87 UJ CH Calibration and Hold Time Noncompliance

29SS0040004 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0040004 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0040004 2,4,5-TRICHLOROPHENOL UG/KG 19 UJ C Calibration Noncompliance

29SS0040004 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ H Hold Time Exceedance

29SS0040004 2,4-DINITROPHENOL UG/KG 380 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SS0040004 2,4-DINITROTOLUENE UG/KG 19 UJ C Calibration Noncompliance

29SS0040004 4,6-DINITRO-2-METHYLPHENOL UG/KG 94 UJ C Calibration Noncompliance

29SS0040004 BENZO(A)ANTHRACENE UG/KG 35 J P Uncertainty Near Detection Limit

29SS0040004 BENZO(G,H,I)PERYLENE UG/KG 36 J P Uncertainty Near Detection Limit

29SS0040004 BENZO(K)FLUORANTHENE UG/KG 28 J P Uncertainty Near Detection Limit

29SS0040004 DIBENZO(A,H)ANTHRACENE UG/KG 7.6 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0040004 DRO (C08-C28) UG/KG 5700 J R Surrogate Recovery Noncompliance

29SS0040004 HEXACHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0040004 INDENO(1,2,3-CD)PYRENE UG/KG 34 J P Uncertainty Near Detection Limit

29SS0040004 NAPHTHALENE UG/KG 7.6 UJ CH Calibration and Hold Time Noncompliance
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29SS0040004 PENTACHLOROPHENOL UG/KG 94 UJ CH Calibration and Hold Time Noncompliance

29SS0040004 PHENANTHRENE UG/KG 24 J P Uncertainty Near Detection Limit

29SS0050004 1,2,4-TRICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0050004 1,4-DICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0050004 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ C Calibration Noncompliance

29SS0050004 2,4,6-TRICHLOROPHENOL UG/KG 18 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0050004 2,4-DINITROPHENOL UG/KG 350 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SS0050004 2,4-DINITROTOLUENE UG/KG 18 UJ C Calibration Noncompliance

29SS0050004 4,6-DINITRO-2-METHYLPHENOL UG/KG 88 UJ C Calibration Noncompliance

29SS0050004 ACENAPHTHENE UG/KG 25 J P Uncertainty Near Detection Limit

29SS0050004 CARBAZOLE UG/KG 26 J P Uncertainty Near Detection Limit

29SS0050004 DIBENZO(A,H)ANTHRACENE UG/KG 7 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0050004 DIBENZOFURAN UG/KG 10 J P Uncertainty Near Detection Limit

29SS0050004 DRO (C08-C28) UG/KG 14000 J R Surrogate Recovery Noncompliance

29SS0050004 FLUORENE UG/KG 21 J P Uncertainty Near Detection Limit

29SS0050004 HEXACHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0050004 NAPHTHALENE UG/KG 7 UJ CH Calibration and Hold Time Noncompliance

29SS0050004 PENTACHLOROPHENOL UG/KG 88 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0060002 1,2,4,5-TETRACHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 1,2,4-TRICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0060002 1,2-DICHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 1,3-DICHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance
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29SS0060002 1,4-DICHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0060002 2,3,4,6-TETRACHLOROPHENOL UG/KG 19 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0060002 2,4,5-TRICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2,4,6-TRICHLOROPHENOL UG/KG 19 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0060002 2,4-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2,4-DIMETHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2,4-DINITROPHENOL UG/KG 370 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SS0060002 2,4-DINITROTOLUENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2,6-DICHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2,6-DINITROTOLUENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-CHLORONAPHTHALENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-CHLOROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-METHYLNAPHTHALENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 2-NITROPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 3-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 4,6-DINITRO-2-METHYLPHENOL UG/KG 93 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0060002 4-CHLORO-3-METHYLPHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 4-CHLOROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 4-NITROANILINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 4-NITROPHENOL UG/KG 370 UJ R Surrogate Recovery Noncompliance
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29SS0060002 ACENAPHTHENE UG/KG 19 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0060002 ACENAPHTHYLENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 ANTHRACENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 BENZO(A)ANTHRACENE UG/KG 51 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 BENZO(A)PYRENE UG/KG 69 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 BENZO(B)FLUORANTHENE UG/KG 160 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 BENZO(G,H,I)PERYLENE UG/KG 98 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 BENZO(K)FLUORANTHENE UG/KG 66 J CNR

Calibration, Internal Standard, Surrogate 
Recovery Noncompliance

29SS0060002 CARBAZOLE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 CHRYSENE UG/KG 79 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 DIBENZO(A,H)ANTHRACENE UG/KG 7.5 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0060002 DIBENZOFURAN UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 DRO (C08-C28) UG/KG 14000 J R Surrogate Recovery Noncompliance

29SS0060002 FLUORANTHENE UG/KG 59 J R Surrogate Recovery Noncompliance

29SS0060002 FLUORENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 HEXACHLOROBENZENE UG/KG 19 UJ H Hold Time Exceedance

29SS0060002 INDENO(1,2,3-CD)PYRENE UG/KG 71 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0060002 N-NITROSODIPHENYLAMINE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 NAPHTHALENE UG/KG 7.5 UJ CH Calibration and Hold Time Noncompliance

29SS0060002 NITROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance
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29SS0060002 PENTACHLOROBENZENE UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 PENTACHLOROPHENOL UG/KG 93 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0060002 PHENANTHRENE UG/KG 37 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0060002 PHENOL UG/KG 19 UJ R Surrogate Recovery Noncompliance

29SS0060002 PYRENE UG/KG 170 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0070002 1,2,4,5-TETRACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 1,2,4-TRICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0070002 1,2-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 1,3-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 1,4-DICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0070002 2,3,4,6-TETRACHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0070002 2,4,6-TRICHLOROPHENOL UG/KG 18 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0070002 2,4-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2,4-DIMETHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2,4-DINITROPHENOL UG/KG 370 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SS0070002 2,4-DINITROTOLUENE UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0070002 2,6-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2,6-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2-CHLORONAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2-CHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance
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29SS0070002 2-METHYLNAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 2-NITROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 3-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 4,6-DINITRO-2-METHYLPHENOL UG/KG 92 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0070002 4-CHLORO-3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 4-CHLOROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 4-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 4-NITROPHENOL UG/KG 370 UJ R Surrogate Recovery Noncompliance

29SS0070002 ACENAPHTHENE UG/KG 11 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 ACENAPHTHYLENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 ANTHRACENE UG/KG 22 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 BENZO(A)ANTHRACENE UG/KG 56 J R Surrogate Recovery Noncompliance

29SS0070002 BENZO(A)PYRENE UG/KG 54 J R Surrogate Recovery Noncompliance

29SS0070002 BENZO(B)FLUORANTHENE UG/KG 87 J R Surrogate Recovery Noncompliance

29SS0070002 BENZO(G,H,I)PERYLENE UG/KG 36 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 BENZO(K)FLUORANTHENE UG/KG 38 J R Surrogate Recovery Noncompliance

29SS0070002 CARBAZOLE UG/KG 15 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 CHRYSENE UG/KG 67 J R Surrogate Recovery Noncompliance

29SS0070002 DIBENZO(A,H)ANTHRACENE UG/KG 7.4 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance
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29SS0070002 DIBENZOFURAN UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 DRO (C08-C28) UG/KG 4900 J R Surrogate Recovery Noncompliance

29SS0070002 FLUORANTHENE UG/KG 120 J R Surrogate Recovery Noncompliance

29SS0070002 FLUORENE UG/KG 8.1 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 HEXACHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0070002 INDENO(1,2,3-CD)PYRENE UG/KG 31 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0070002 N-NITROSODIPHENYLAMINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 NAPHTHALENE UG/KG 7.4 UJ H Hold Time Exceedance

29SS0070002 NITROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 PENTACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 PENTACHLOROPHENOL UG/KG 92 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0070002 PHENANTHRENE UG/KG 100 J R Surrogate Recovery Noncompliance

29SS0070002 PHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0070002 PYRENE UG/KG 200 J R Surrogate Recovery Noncompliance

29SS0080004 1,2,4,5-TETRACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 1,2,4-TRICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0080004 1,2-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 1,3-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 1,4-DICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0080004 2,3,4,6-TETRACHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0080004 2,4,6-TRICHLOROPHENOL UG/KG 18 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0080004 2,4-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance
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29SS0080004 2,4-DIMETHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2,4-DINITROPHENOL UG/KG 350 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SS0080004 2,4-DINITROTOLUENE UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0080004 2,6-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2,6-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-CHLORONAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-CHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-METHYLNAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 2-NITROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 3-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 4,6-DINITRO-2-METHYLPHENOL UG/KG 88 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0080004 4-CHLORO-3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 4-CHLOROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 4-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 4-NITROPHENOL UG/KG 350 UJ R Surrogate Recovery Noncompliance

29SS0080004 ACENAPHTHENE UG/KG 35 J R Surrogate Recovery Noncompliance

29SS0080004 ACENAPHTHYLENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 ANTHRACENE UG/KG 57 J R Surrogate Recovery Noncompliance

29SS0080004 BENZO(A)ANTHRACENE UG/KG 140 J R Surrogate Recovery Noncompliance

29SS0080004 BENZO(A)PYRENE UG/KG 110 J R Surrogate Recovery Noncompliance

29SS0080004 BENZO(B)FLUORANTHENE UG/KG 180 J R Surrogate Recovery Noncompliance
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29SS0080004 BENZO(G,H,I)PERYLENE UG/KG 68 J R Surrogate Recovery Noncompliance

29SS0080004 BENZO(K)FLUORANTHENE UG/KG 85 J R Surrogate Recovery Noncompliance

29SS0080004 CARBAZOLE UG/KG 46 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0080004 CHRYSENE UG/KG 130 J R Surrogate Recovery Noncompliance

29SS0080004 DIBENZO(A,H)ANTHRACENE UG/KG 24 J HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0080004 DIBENZOFURAN UG/KG 15 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0080004 DRO (C08-C28) UG/KG 3400 U A Laboratory Blank Contamination

29SS0080004 FLUORANTHENE UG/KG 270 J R Surrogate Recovery Noncompliance

29SS0080004 FLUORENE UG/KG 28 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0080004 HEXACHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0080004 INDENO(1,2,3-CD)PYRENE UG/KG 52 J R Surrogate Recovery Noncompliance

29SS0080004 N-NITROSODIPHENYLAMINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 NAPHTHALENE UG/KG 7.1 UJ H Hold Time Exceedance

29SS0080004 NITROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 PENTACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 PENTACHLOROPHENOL UG/KG 88 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0080004 PHENANTHRENE UG/KG 280 J R Surrogate Recovery Noncompliance

29SS0080004 PHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0080004 PYRENE UG/KG 460 J R Surrogate Recovery Noncompliance

29SS0090004 1,2,4,5-TETRACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 1,2,4-TRICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0090004 1,2-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 1,3-DICHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance
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29SS0090004 1,4-DICHLOROBENZENE UG/KG 18 UJ H Hold Time Exceedance

29SS0090004 2,3,4,6-TETRACHLOROPHENOL UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0090004 2,4,5-TRICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2,4,6-TRICHLOROPHENOL UG/KG 18 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0090004 2,4-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2,4-DIMETHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2,4-DINITROPHENOL UG/KG 350 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SS0090004 2,4-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2,6-DICHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2,6-DINITROTOLUENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-CHLORONAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-CHLOROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-METHYLNAPHTHALENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 2-NITROPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 3-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 4,6-DINITRO-2-METHYLPHENOL UG/KG 88 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0090004 4-CHLORO-3-METHYLPHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 4-CHLOROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 4-NITROANILINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 4-NITROPHENOL UG/KG 350 UJ R Surrogate Recovery Noncompliance
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29SS0090004 ACENAPHTHENE UG/KG 18 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0090004 ACENAPHTHYLENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 ANTHRACENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 BENZO(A)ANTHRACENE UG/KG 31 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0090004 BENZO(A)PYRENE UG/KG 38 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0090004 BENZO(B)FLUORANTHENE UG/KG 70 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0090004 BENZO(G,H,I)PERYLENE UG/KG 69 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0090004 BENZO(K)FLUORANTHENE UG/KG 33 J CNPR

Calibration, Internal Standard, Surrogate 
Recovery Noncompliance and Uncertainty 

Near Detection Limit

29SS0090004 CARBAZOLE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 CHRYSENE UG/KG 54 J R Surrogate Recovery Noncompliance

29SS0090004 DIBENZO(A,H)ANTHRACENE UG/KG 7.1 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0090004 DIBENZOFURAN UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 DRO (C08-C28) UG/KG 45000 J R Surrogate Recovery Noncompliance

29SS0090004 FLUORANTHENE UG/KG 30 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0090004 FLUORENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 HEXACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 INDENO(1,2,3-CD)PYRENE UG/KG 40 J NR

Internal Standard and Surrogate Recovery 
Noncompliance

29SS0090004 N-NITROSODIPHENYLAMINE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 NAPHTHALENE UG/KG 7.1 UJ H Hold Time Exceedance
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29SS0090004 NITROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 PENTACHLOROBENZENE UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 PENTACHLOROPHENOL UG/KG 88 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0090004 PHENANTHRENE UG/KG 26 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0090004 PHENOL UG/KG 18 UJ R Surrogate Recovery Noncompliance

29SS0090004 PYRENE UG/KG 100 J R Surrogate Recovery Noncompliance

29SS0100002 1,2,4,5-TETRACHLOROBENZENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 1,2,4-TRICHLOROBENZENE UG/KG 35 UJ H Hold Time Exceedance

29SS0100002 1,2-DICHLOROBENZENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 1,3-DICHLOROBENZENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 1,4-DICHLOROBENZENE UG/KG 35 UJ H Hold Time Exceedance

29SS0100002 2,3,4,6-TETRACHLOROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,4,5-TRICHLOROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,4,6-TRICHLOROPHENOL UG/KG 35 UJ HR

Hold Time Exceedance and Surrogate 
Recovery Noncompliance

29SS0100002 2,4-DICHLOROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,4-DIMETHYLPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,4-DINITROPHENOL UG/KG 350 UJ CER

Calibration, LCS/LCSD, and Surrogate 
Recovery Noncompliance

29SS0100002 2,4-DINITROTOLUENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,6-DICHLOROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2,6-DINITROTOLUENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-CHLORONAPHTHALENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-CHLOROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-METHYLNAPHTHALENE UG/KG 17 UJ R Surrogate Recovery Noncompliance
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29SS0100002 2-METHYLPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-NITROANILINE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 2-NITROPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 3-METHYLPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 3-NITROANILINE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 4,6-DINITRO-2-METHYLPHENOL UG/KG 87 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0100002 4-CHLORO-3-METHYLPHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 4-CHLOROANILINE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 4-NITROANILINE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 4-NITROPHENOL UG/KG 350 UJ R Surrogate Recovery Noncompliance

29SS0100002 ACENAPHTHENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 ACENAPHTHYLENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 ANTHRACENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 BENZO(A)ANTHRACENE UG/KG 11 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002 BENZO(A)PYRENE UG/KG 7.3 J CPR

Calibration,  Surrogate Recovery 
Noncompliance and Uncertainty Near 

Detection Limit

29SS0100002 BENZO(B)FLUORANTHENE UG/KG 15 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002 BENZO(G,H,I)PERYLENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 BENZO(K)FLUORANTHENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 CARBAZOLE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 CHRYSENE UG/KG 8 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002 DIBENZO(A,H)ANTHRACENE UG/KG 14 UJ CH Calibration and Hold Time Noncompliance
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29SS0100002 DIBENZOFURAN UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 DRO (C08-C28) UG/KG 3600 U A Laboratory Blank Contamination

29SS0100002 FLUORANTHENE UG/KG 20 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002 FLUORENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 HEXACHLOROBENZENE UG/KG 35 UJ H Hold Time Exceedance

29SS0100002 INDENO(1,2,3-CD)PYRENE UG/KG 35 UJ R Surrogate Recovery Noncompliance

29SS0100002 N-NITROSODIPHENYLAMINE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 NAPHTHALENE UG/KG 14 UJ H Hold Time Exceedance

29SS0100002 NITROBENZENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 PENTACHLOROBENZENE UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 PENTACHLOROPHENOL UG/KG 170 UJ CHR

Calibration, Hold Time, and Surrogate 
Recovery Noncompliance

29SS0100002 PHENANTHRENE UG/KG 7.3 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002 PHENOL UG/KG 17 UJ R Surrogate Recovery Noncompliance

29SS0100002 PYRENE UG/KG 10 J PR

Uncertainty Near Detection Limit and 
Surrogate Recovery Noncompliance

29SS0100002-D 1,2,4-TRICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SS0100002-D 1,4-DICHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SS0100002-D 2,3,4,6-TETRACHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2,4,5-TRICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2,4,6-TRICHLOROPHENOL UG/KG 20 UJ H Hold Time Exceedance

29SS0100002-D 2,4-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2,4-DIMETHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2,4-DINITROPHENOL UG/KG 400 UJ CE

Calibration and LCS/LCSD Recovery 
Noncompliance

29SS0100002-D 2,6-DICHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance
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29SS0100002-D 2-CHLOROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 2-NITROPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 4,6-DINITRO-2-METHYLPHENOL UG/KG 99 UJ CR

Calibration and Surrogate Recovery 
Noncompliance

29SS0100002-D 4-CHLORO-3-METHYLPHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0100002-D 4-NITROPHENOL UG/KG 400 UJ R Surrogate Recovery Noncompliance

29SS0100002-D BENZO(A)PYRENE UG/KG 8 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0100002-D DIBENZO(A,H)ANTHRACENE UG/KG 8 UJ HN

Hold Time Exceedance and Internal Standard 
Noncompliance

29SS0100002-D DRO (C08-C28) UG/KG 2600 U A Laboratory Blank Contamination

29SS0100002-D HEXACHLOROBENZENE UG/KG 20 UJ H Hold Time Exceedance

29SS0100002-D NAPHTHALENE UG/KG 8 UJ CH Calibration and Hold Time Noncompliance

29SS0100002-D PENTACHLOROPHENOL UG/KG 99 UJ CH Calibration and Hold Time Noncompliance

29SS0100002-D PHENOL UG/KG 20 UJ R Surrogate Recovery Noncompliance

29SS0110002 1,2,4-TRICHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0110002 1,4-DICHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0110002 2,4,5-TRICHLOROPHENOL UG/KG 17 UJ C Calibration Noncompliance

29SS0110002 2,4,6-TRICHLOROPHENOL UG/KG 17 UJ H Hold Time Exceedance

29SS0110002 2,4-DINITROPHENOL UG/KG 350 UJ C Calibration Noncompliance

29SS0110002 2,4-DINITROTOLUENE UG/KG 17 UJ C Calibration Noncompliance

29SS0110002 3-METHYLPHENOL UG/KG 17 UJ C Calibration Noncompliance

29SS0110002 4,6-DINITRO-2-METHYLPHENOL UG/KG 87 UJ C Calibration Noncompliance

29SS0110002 ACENAPHTHENE UG/KG 7.3 J P Uncertainty Near Detection Limit
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29SS0110002 ANTHRACENE UG/KG 19 J P Uncertainty Near Detection Limit

29SS0110002 BENZO(A)ANTHRACENE UG/KG 63 J N Internal Standard Noncompliance

29SS0110002 BENZO(A)PYRENE UG/KG 65 J N Internal Standard Noncompliance

29SS0110002 BENZO(B)FLUORANTHENE UG/KG 130 J N Internal Standard Noncompliance

29SS0110002 BENZO(G,H,I)PERYLENE UG/KG 41 J N Internal Standard Noncompliance

29SS0110002 BENZO(K)FLUORANTHENE UG/KG 43 J N Internal Standard Noncompliance

29SS0110002 CARBAZOLE UG/KG 14 J P Uncertainty Near Detection Limit

29SS0110002 CHRYSENE UG/KG 81 J N Internal Standard Noncompliance

29SS0110002 DIBENZO(A,H)ANTHRACENE UG/KG 24 J H Hold Time Exceedance

29SS0110002 DRO (C08-C28) UG/KG 3700 J R Surrogate Recovery Noncompliance

29SS0110002 HEXACHLOROBENZENE UG/KG 17 UJ H Hold Time Exceedance

29SS0110002 INDENO(1,2,3-CD)PYRENE UG/KG 36 J N Internal Standard Noncompliance

29SS0110002 NAPHTHALENE UG/KG 7 UJ H Hold Time Exceedance

29SS0110002 PENTACHLOROPHENOL UG/KG 87 UJ H Hold Time Exceedance

29SS0110002 PYRENE UG/KG 230 J N Internal Standard Noncompliance
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PENTACHLOROPHENOL 28 87 - 200 Three LODs greater than 100 ug/kg

1,4-DICHLOROBENZENE 8.2 17 - 40 Three LODs greater than 25 ug/kg

2,4-DIMETHYLPHENOL 10 17 - 21 Five LODs greater than 19 ug/kg

2-CHLORONAPHTHALENE 12.2 17 - 21 Five LODs greater than 19 ug/kg

4-CHLOROANILINE 2.8 17 - 21 All LODs greater than 10 ug/kg

BENZO(A)PYRENE 15 7.1 - 16 One LOD greater than 15 ug/kg

DIBENZO(A,H)ANTHRACENE 15 7.0 - 36 Two LODs greater than 15 ug/kg

HEXACHLOROBENZENE 10.6 17 - 40 Three LODs greater than 25 ug/kg

NAPHTHALENE 9.4 7.0 - 20 One LOD greater than 18 ug/kg

NITROBENZENE 1.58 17 - 21 All LODs greater than 5 ug/kg



APPENDIX E

SUPPORTING DOCUMENTATION

FOR THE HUMAN HEALTH RISK ASSESSMENT

E.1 SAMPLES USED IN RISK ASSESSMENT

E.2 RAGS PART D TABLES

E.3 ProUCL OUTPUTS

E.4 SAMPLE CALCULATIONS



APPENDIX E.1 

SAMPLES USED IN RISK ASSESSMENT 



TABLE 1 
SAMPLES USED IN THE HUMAN HEALTH RISH ASSESSMENT 

Surface Soil 
29880010002 
29880020004 
29880040004 
29880050004 

,29880060002 
29880070002 
29880080004 
29880090004 
29880100002 

29880100002-D 
29880110002 

Subsurface Soil 
29880010203 
29880020406 
29880030406 
29880050406 
29880060206 

29880060206-D 
29880070204 
29880080406 
29S80090406 
29880100204 
29880110203 



APPENDIX E.2 

RAGS-PART 0 TABLES 



RAGS Part 0 Table 1 

Selection of Exposure Pathways 



Scenario Medium Exposure Exposure 

Tlmeframa Medium Point 

CurrenVFuture Surface Soil Surface Soil SWMU29 

Air SWMU29 

Subsurface Soil Subsurface Soil SWMU29 

Air SWMU29 

Future Surface Soil Surface Soil SWMU29 

Air SWMU29 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA 

NSA CRANE, CRANE INDIANA 

PAGE 1 OF2 

Receptor Receptor Exposure Type of 

Population Age Route Analysis 

Construction AduH Ingestion Quant 

Worker Dennal Quant 

Industrial AduH Ingestion Quant 

Worker Dermal Quant 
Trespassers Adolescent Ingestion Quant 

Dennal Quant 

Construction Adu~ Inhalation Quant 

Worker 

Industrial Adu~ Inhalation Quant 

Worker 

Trespassers Adolescent Inhalation Quant 

Construction Adult Ingestion Quant 
Worker Dennal Quant 

Industrial Adult Ingestion Quant 

Worker Dermal Quant 

Trespassers Adolescent Ingestion Quant 

Dermal Quant 
Construction Adu~ Inhalation Quant 

Worker 

Industrial Adult Inhalation Quant 

Worker 

Trespassers Adolescent Inhalation Quant 

Residents Child Ingestion Quant 

Dermal Quant 

Adult Ingestion Quant 

Dennal Quant 

Recreational Child Ingestion Quant 

Users Dennal Quant 

Adult Ingestion Quant 

Dennal Quant 

Residents Child Inhalation Quant 

Adult Inhalation Quant 

Recreational Child Inhalation Quant 

Users 

Adult Inhalation Quant 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Construction workers may contact surface soil during nonnal work activities. 

Industrial workers may contact surface soil during normal work activities. 

Adolescent trespassers may contact surface soil while at the sije. 

Construction workers may be exposed to fugitive dust and volatile emissions during 
construction activijies. 

Industrial workers may be exposed to fugitive dust and volatile emissions during work 
activities. 

Adolescent trespassers may be exposed to fugitive dust and volatile emissions while at the 
sije. 

Construction workers may contact subsurface soil during normal work activities. 

AHhough industrial workers are not expected to be exposed to subsurface soil 
tlhis scenario is included to aid in future risk management decisions. 

AHhough adolescent trespassers are not expected to be exposed to subsurface soil 
this scenario is included to aid In future risk management decisions. 

Construction workers may be exposed to fugitive dust and volatile emissions during 
construction activijies. 

Although industrial workers are not expected to be exposed to subsurface soil 
this scenario is included to aid In future risk management decisions. 

Although adolescent trespassers are not expected to be exposed to subsurface soil 
this scenario is included to aid in future risk management decisions. 

Aitihough a future residential scenario is considered unlikely at the sije 
this scenario is included to aid in future risk management decisions. 

A future child recreational user may be exposed to surface soil. 

A future adult recreational user may be exposed to surface soil. 

Although a future residential scenario is considered unlikely at the sije 
this scenario is included to aid in future risk management decisions. 

Recreational users may be exposed to fugitive dust and volatile emissions while at the site. 

Recreational users may be exposed to fugitive dust and volatile emissions whHe at the site. 
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Scenario Medium Exposure Exposure 

Tlmeframe Medium Point 

Future Subsurface Soil Subsurface Soil SWMU29 

Subsurface Soil Air SWMU29 

Notes: 

Quant - Quantitative. 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA 

NSA CRANE, CRANE INDIANA 
PAGE20F2 

Receptor Receptor Exposure Type of 

Population Age RoU1e Analysis 

Residents Child Inhalation Quant 

Adutt Inhalation Quant 

Recreational Child Inhalation Quant 

Users 

Adutt Inhalation Quant 

Residents Child Inhalation Quant 

Adult Inhalation Quant 

Recreational Child Inhalation Quant 

Users 
Adult Inhalation Quant 

Rationale for Saleetlon or Exclusion 

of Expoaure Pathway 

Although a future residential scenario Is considered unlikely at the site 
this scenario is included to aid in future risk management decisions. 

Although chHd recreational users are not expected to be exposed to subsurface soil 
this scenario is Included to aid In future risk management decisions. 

Although adutt recreational users are not expected to be exposed to subsurface soil 
this scenario is included to aid in future risk management decisions. 

Although a future residential scenario is considered unlikely at the sHe 
this scenario is included to aid in future risk management decisions. 

Although Child recreational users are not expected to be exposed to subsurface soil 
this scenario is included to aid in future risk management decisions. 

Although aduM recreational users are not expected to be exposed to subsurface soil 
this scenario is included to aid in future risk management decisions. 
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RAGS Part D Table 2 

Occurrence, Distribution and Selection 
Of Chemicals of Potential Concern 



LIST OF TABLES 

RAGS PART D TABLE 2 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Table No. 

2.1 

2.2 

2.3 

2.4 

Surface Soil - Direct Contact 

Surface Soil - Migration From Soil to Groundwater 

Subsurface Soil - Direct Contact 

Subsurface Soil - Migration From Soil to Groundwater 
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TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL 

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA 

Scenario Timet,ame: CurrentlFutu,e 
Medium: Surface Soil 
Ex re Medium: Surface Soli 

Footnotes: 

NSA CRANE, CRANE, INDIANA 

Sample of Maximum 
Concentretlon 

1 - 5ample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quan~tatlon limhs. 
3 - The maximum detected concentration is used for screening purposes. 
4 - No background data Is available. 
5 - U5EPA Regional Screening levels lor Chemical Contaminants at 5uperfund 5ltes. November 2011 . The noncarcinogenic values (denoted with a "N" llag) 

are the screening level divided by 10 to correspond to a target hazard quotient 01 0.1. Carcinogenic values represent an incremental cancer risk 01 1.0E-06 
(carcinogens denoted with a "C" flag). 

6 - Indiana Department 01 Environmantal Management (IDEM), Risk Intagrated 5ystem 01 Closure (RISC) residential direct contact IOf soil (IDEM, May 2009). 
7 - The chemical is selected as a COPC if the maximum detected concentra~on exceeds Ihe risk-based COPC screening level 
8 - Value is lor pyrene. 
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening crlleria. Shaded chemical name indicates that the 
chemical was retained as a COPC. 

Associated Samples 
29550010002 
29550020004 
29SS0040004 
29SSoo50004 
29SS0060002 
29550070002 

29550080004 
29550090004 
29550100002 
29S5010OOO2-0 
29550110002 

Definitions: 
C = Carcinogen 

Adjusted USEPA 
RSL 

Residential SoI~" 

COPC = Chemical 01 Potential Concem 
J = Es~mated value 
N = Noncarclnogen 
NA = Not Applicable/Not Available 

Rationale Codes: 
For selection as a COPC: 
A5l = Above Screening level and site background. 

For elimination as a COPC: 
BSl = Below COPC Screening level 

Contaminant 
Deletion 0' 

21312012 



TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL TO GROUNDWATER 

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA 

Footnotes: 

NSA CRANE, CRANE, INDIANA 

Semple of Maximum 
Concentration 

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - No background data is available. 
S - U5EPA Regional Screening Levels for Chemical Contaminants at 5uperfund S~es. November 2011 . Values are based on a dilution attenuation factor of 20. 
6 - Indana Department of Environmental Management (IDEM), Risk Integrated 5ystem of Closure (RI5C) migration to groundwater for soli (IDEM, May 2009). 
7 - The chemical Is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. 
8 - Value is for pyrene. 

Definitions: 
C = Carcinogen 

USEPA RSL 
Protection of 

Groundwater'" 

COPC = Chemical Of Potential Concern 
J = Estimated value 
MCl = Maximum Contaminant level 
N = Noncarcinogen 
NA = Not ApplicableINot Available 

Rationale C_: 
For selection as a COPC: 

IDEM 
Migration to 

GrOUndwater'" 

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the 
chemical was retained as a COPC. A5l = Above 5creening level and site background. 

Associated Samples 
29SSOO f 0002 
29550020004 
29550040004 
29550050004 
29550060002 
295S0070002 
29550080004 
29550090004 
29550100002 
29550100002-0 
29550110002 

For elimination as a COPC: 
B5l = Below COPC 5creenlng level 
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Exposure 
Point 

SWMU29 

CAS 
Number 

Organic 

Chemical 

TABLE 2.3 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SUBSURFACE SOIL 

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA 

Units 
Minimum Maximum 

Concentratlonl'l Concentrllllonl'l 

NSA CRANE, CRANE, INDIANA 

Sample of Maximum 
Concentration 

Frequency Range of 

Det:tion Nondetectsl' l 

Concentration 
Used for 

Screenlngl'l 

Range of 
Background 

Concentratlons"1 

Adjusted USEPA 
RSL 

Rasldentlal Soi~'1 

IDEM 
R.sldential 
Soil Dlrect"1 

COPC 
Flag 

.91·57·6 8.7 J 8 . . J ug/kg 1/10 18·21 8. NA 31 000 N 630,000 N No. 
83·32·9 130 16C ug/kg 2110 18·21 160 NA 340000 N 9,50 000 N No 

Rationale .or 
Contaminant 
Deletion.':, 

BSL 
BSL 

:T~: ~ ... ---~~~; ;;-t--~:--+-~:~~§~~-+----i§=~:-::;;;12~0'3--11-~'-I-";"::-;;; ~":;'1i:--6+----ii~E--+---~g--Wij··7'.00,0:;':,Oil':;00.1i.I--~~!~--\ 
207-011-9 24 u(llkQ 29SB<lll0203 18· 28(1 NA ,500 5C 000 NO BSL 

ICarbazoie 

218·01-9 nrvsene 
53-70-3 

2-E4-9 
6-44·0 

3-, 9-5 
1-21)-3 

85-01-B 

luorene 

,g, 

129-00-0 I pyrene 
I Petroleum 

15 
13 J 
38 J 
49 

12C 
2' 

J 

21 J 

32 J 

.§lO 
86 
84 J 
00 

170 
24C 
l' J 

1.00 

ug/kg 

uclke 
ug/kg 

IKe 
uglklL 
ug/kg 
u(llkQ 
ug/kg 

ug/kg 

ug/kg 

29580110203 
29SBO' 10203 

29S80' 0203. 

29SB<lll0203 

29580110203 
29580 110203 

4110 
3110 
2110 
4110 
2110 
3/10 
1110 

4110 

18 - 21 
I - I' 
1-

18-
18-
3t 

lB - 21 

IDRC' IC 08'C281 4,700 .MQ,OOO J ug/kg 6/10 1500 - 31100 

Footnotes: 
1 - Sample and duplicale are considered as two separale samples when delermining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limns. 
3 - The maximum detected concentration is used for screening purposes. 
4 - No background data Is available. 
5 - U5EPA Regional 5creening Levels for Chemical Contaminants at Superfund 5ites. November 2011. The noncarcinogenic values (denoled with a "N" flag) 

are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 
(carcinogens denoled with a "C" flag) . 

6 - Indiana Departmenl of Environmental Management (IDEM), Risk Inlegrated System of Closure (RI5C) residential direct contact for soli (IDEM, May 2009). 
7 - The chemcal ls selected as a COPC If the maximum detected concentration exceeds the nsk-based COPC screening level. 
8 - Value is for pyrene. 
5haded cnterion Indicates that the maximum detected concentration exceeds one or more screening critena. Shaded chemical name indicales that the 
chemical was retained as a COPC. 

Associated Samptes 
29580010203 
29S80020406 
29S80030406 
29580050406 
29S80060206 

29580060206-0 
29580070204 
295800B0406 
29580090406 
29580100204 

29SB0110203 

B6 
84 
700 
:7C 
!4C 

1,000 

'00 

310,000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

Definitions: 
C = Carcinogen 

'~. 23C 000 
23C 000 

3,600 

, NI' I 

170 000 N 

NA 

COPC = Chemical CII Potential Concem 
J = Estimated value 
N = Noncarcinogen 
NA = Not Applicable/Not Available 

Rationale Codes: 
For selection as a COPC: 

10,000 

50 000 
500 

3, ,00 I N 
6.30 1,000 N 
6,300,000 N 

,00 
3.200.000 N 

IN 

4,700,000 N 

~tOO,OOO 

A5L = Above Screening Level and site background. 

For elimination as a COPC: 
85L = Below COPC Screening Level 

• !DI 

..
N 

No 

No 

NQ. 

BSL 
A5L 
85 
85 
85 
A: 
B5 

8SL 

BSL 

85L 
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TABLE 2.4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER 

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA 
NSA CRANE, CRANE, INDIANA 

RO (C08·C28) 4,700 

Footnotes: 

310,000 J 

Sample of Maximum 
Concentration 

29S80050406 

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration Is used for screening purposes. 
4 - No background data is available. 

6/10 1500·3900 

5 • USEPA Regional Screening Levels for Chemical Contaminants at Supertund Sites, November 2011. Values are based on a dilution attenuation factor of 20. 
6· Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) migration to groundwater for soil (IDEM, May 2009). 
7 • The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level 
8 • Value is for pyrene. 

310,000 NA 

Definitions: 
C = Carcinogen 

USEPA RSL 
Protection of 

Groundwater') 

NA 

COPC = Chemical Of Potential Concem 
J = Estimated value 
MCl = Maximum Contaminant level 
N = Noncarcinogen 
NA = Not ApplicablelNot Available 

Rationale Codes: 
For selection as a COPC: 

IDEM 
Migration to 

Groundwater') 

230000 Yes 

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the 
chemical was retained as a COPC. ASl = Above Screening level and site background. 

Associated Samples 
29S800 1 0203 
29S80020406 
29S80030406 
29S80050406 
29S80060206 
29S80060206-D 

29S80070204 
29S80080406 
29S80090406 
29S80100204 
29S80110203 

For elimination as a COPC: 
8Sl = 8elow COPC Screening level 
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RAGS Part 0 Table 3 

Medium-Specific Exposure Point Concentration Summary 



LIST OF TABLES 

RAGS PART D TABLE 3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Table No. 

3.1.RME Surface Soil 

3.2.RME Subsurface Soil 
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,Scenario Timeframe: CurrenVFuture 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point Chemical of 
Potential Concern 

SWMU29 Benzo(a)anthracene 
Benz07liliiVrene 
Benz07blfluoranthene 
Dibenzola,h)anthracene 

Notes: 
G=Gamma 
NP = Non-parametric 

Units 

maiko 
molkg 
molko 
mg/kg 

TABLE 3.1.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSA CRANE, CRANE, INDIANA 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value 

0.085 0.15 (G 0.28 0.15 
0.089 0.16 (G 0.32 0.16 
0.15 0.26 (G) 0.5 0.26 
0.014 0.033 (NP) 0.052 J 0.033 

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios. 

Exposure Point Concentration I 
Units Statistic Rationale I 

maiko 95% Approximate Gamma UCL ProUCL 4.1.00 
malkg 95% Approximate Gamma UCL ProUCL 4.1.00 

maiko 95% Approximate Gamma UCL ProUCL 4.1.00 
mg/kg 95%KMmUCL ProUCL 4.1.00 
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IScenario Timeframe: Current/Future 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 

Exposure Point Chemical of 
Potential Concem 

SWMU29 Benzo(a\anthracene 
BenzOl ciliiYfene 
BenzOClillluoranthene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 

Notes: 
N = Normal 

Units 

maiko 
maiko 
malkg 
mglkg 
maiko 

TABLE 3.2.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSA CRANE, CRANE, INDIANA 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value Units 

0.12 0.27(N 0.64 0.27 maiko 
0.10 0.24(N 0.54 0.24 IllQ/i(g 
0.14 0.31 (N 0.69 0.31 maiko 

0.021 0.047 (N) 0.086 0.047 mg/kg 

0.055 0.11 (N) 0.24 0.11 mglkg 

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios. 

Exoosure Point Concentration 
Statistic Rationale 

95%KM t UCL ProUCL 4.1.00 
95%KM t UCL ProUCL 4.1.00 
95%KM t UCL ProUCL 4.1.00 
95%KM t UCL ProUCL 4.1.00 
95%KM t UCL ProUCL 4.1.00 
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RAGS Part D Table 4 

Values Used For Daily Intake Calculations 



Table No. 

4.1.RME 

4.2.RME 

4.3.RME 

4.4.RME 

4.5.RME 

4.6.RME 

4.7.RME 

4.B.RME 

4.9.RME 

LIST OF TABLES 

RAGS PART D TABLE 4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Reasonable Maximum Exposures 

Construction Workers Exposed to Surface Soil/Subsurface Soil 

Construction Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil 

Industrial Workers Exposed to Surface Soil/Subsurface Soil 

Industrial Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil 

Adolesecnt Trespassers Users Exposed to Surface Soil/Subsurface Soil 

Adolescent Trespassers Exposed to Air Emissions from Surface Soil/Subsurface Soil 

Child Recreational Users Exposed to Surface Soil/Subsurface Soil 

Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil 

Adult Recreational Users Exposed to Surface Soil/Subsurface Soil 

4.10.RME Adult Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil 

4.11.RME Child Residents Exposed to Surface Soil/Subsurface Soil 

4.12.RME Child Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil 

4.13. RM E Adult Residents Exposed to Surface Soil/Subsurface Soil 

4.14.RME Adult Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil 

4.1.CTE 

4.2.CTE 

4.3.CTE 

4.4.CTE 

4.5.CTE 

4.6.CTE 

4.7.CTE 

4.B.CTE 

4.9.CTE 

Central Tendency Exposures 

Construction Workers Exposed to Surface Soil/Subsurface Soil 

Construction Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil 

Industrial Workers Exposed to Surface Soil/Subsurface Soil 

Industrial Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil 

Adolesecnt Trespassers Users Exposed to Surface Soil/Subsurface Soil 

Adolescent Trespassers Exposed to Air Emissions from Surface Soil/Subsurface Soil 

Child Recreational Users Exposed to Surface Soil/Subsurface Soil 

Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil 

Adult Recreational Users Exposed to Surface Soil/Subsurface Soil 

4.10.CTE Adult Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil 

4.11.CTE Child Residents Exposed to Surface Soil/Subsurface Soil 

4.12.CTE Child Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil 

4.13.CTE Adult Residents Exposed to Surface Soil/Subsurface Soil 

4.14.CTE Adult Residents Exposed to Air Emissions from Surface Soil/Subsurface Soil 
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TABLE4.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS- SOILS 

NSA CRANE, CRANE, INDIANA 

t:nario Timeframe: CurrentIFuture 

edium: Surface SoiVSubsurface Soil 

ure Medium: Surface/Subsurface Soil 

Exposure Route Receptor Population 

Ingestion Construction Workers 

Dermal Construction Workers 

Notes: 

Receptor Age 

Adu~ 

Adun 

1 - Professional judgment. Assume a 30 week construction project. 

Sources: 

Exposure Point 

SWMU29 

SWMU2Q 

Parameter Parameter Definition 
Code 

CS Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duratioo 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-cancer) 

CS Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Foetor 

EV Events Frequency 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : HUman Hea~ Evaluation Menual, Part A. 

USEPA, 1991: Human Hea~ Evaluatioo Manual, Supplemental Guidance: Standard Defaun Exposure FBC1ors. OSWER Directive 9295.6-03. 

USEPA, 2002a:Calculating Upper Confklence limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9286.6-10. December. 

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

USEPA, 2004: Risk Ass.ssment Guidance for SUperfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN54O/R1991OO5. 

Unl' Intake CaiculatlOQl 

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x An 

Value 

Max or 95% UCL 

330 

0.000001 

1 

150 

1 

70 

25550 

365 

Max or 95% UCL 

0.000001 

3300 

0.3 

Chemical Specific 

1 

150 

1 

70 

25550 

365 

Cancer Ingestioo Intake = 2.nE-OB 

Noncancer Ingestion Intake = 1.94E-06 

Cancer Dermal Intake = 8.3OE-OB 

Noncancer Dermal Intake = 5.81E-OB 

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor 

Cancer risk from dermal contact = Soil concentratioo x Cancer Dermal Intake x Absorption Factor x Dermal Caneer Slope Factor 

Hazard Index from ingestioo = Soil concentratioo x Noncancer Ingestioo Intaka / Oral Reference Dose 

Hazard Index from dermal contact = Soil concentratioo x Noncancer Dermal Intake x Absorption Fac:1or / Dermal Reference Dose 

Units Ratiooalel Intake Equation! 
Reference Model Name 

mg/kg USEPA, 2002a Intaka (mg/kglday) = 
mglday USEPA,2OO2b 

kglmg -- Q§l! IB§l!QEa! EI X tiF~ ED 
unittess USEPA, 2OO2b BWxAT 

dayslyear (1) 

years (1) 

kg USEPA,1991 

daye USEPA,1989 

daya USEPA,1989 

mg/kg USEPA, 2002a Dermally AbsOlbed Dose (mg/kglday) = 
kglmg -
cm2 USEPA,2004 Q§l!QEa! llA!§l§ll!F! DABS x !iVx EFx!iD 

m9'cm2levent USEPA,2004 BWxAT 

uniltes. USEPA,2004 

events/day USEPA,2004 

days/year (1) 

years (1) 

kg USEPA,1989 

days USEPA,1989 

daYS USEPA,1989 
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TABLE 4.2.RME 

VALUES USED FOR DAilY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS - SOILS TO AIR 

NSA CRANE, CRANE, INDIANA 

r:::rIo Timeframe: CurrentIFuture 
; edlum: SUrface/Subsurface Soil 

E ure Medium: Air 

Exposure Route Receptor Population 

Inhalation Construction Workers 

Notes: 

Receptor Age 

Adutt 

I - Professionaljudgmenl. Assume a 30 week construction project. 

Sources: 

Exposure Point 

SWMU29 

Parameter Parameter Deflnttlon 
Code 

CA Chemical concentration in air 

CS Chemical concentration in soil 

ET Exposure TIme 

EF Exposure Frequency 

ED Exposure Duration 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Voiatillzation Factor 

USEPA, 1989: Risk Assessment Guidance for Superfund. Voi I: Human Health Evaluation Manual, Part A. EPAl54OI1-861060. 

USEPA, 1997: Exposure Factors Handbook. USEPAl600I8-951002FA. 

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening levels for Superfund Sites. OSWER 9355.4-24. 

USEPA, 2002b:Calculating Upper Confidence Umtts for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December. 

Unit Intake Calculation. 

Untt Exposure Concentration = (ET x EF x EDY(AT x 24 hours/day) 

Value 

Calculated 

Max or 95% UCl 

8 

150 

I 

25550 

365 

1.34E+08 

Chemlcal-speciflc 

Cancer Inhalation Intake = 1.96E-03 Noncancer Inhalation Intake = 1.37E-GI 

Cancer Msk from Ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake I Inhalation Reference Dose 

Untts 

mg/m3 

mglkg 

hours/day 

days/year 

years 

days 

days 

m3lkg 

m3lka 

----

Rationale! Intake Equation! 
Reference Model Name 

USEPA, 2002a Exposure Concentration (mglm3
) = 

USEPA,2002b 

(I) CAxETxEFxED 

(I) AT x 24 hours/day 

(I) 

USEPA,I989 CA = (IIPEF + INF) x Cs 

USEPA,I989 

USEPA, 2002a 

USEPA, 2002a 
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TABLE 4.3.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE· INDUSTRIAL WORKERS· SOIL 

NSA CRANE, CRANE, INDIANA 

tcenario Tlmefranne: CurrentiFuture 

! Medium: Surface SoIVSubsurface Soil 

XDosure Medium: Surface/Subsurface SOU 

Exposure Route Receptor Population 

Ingestion Industrial Workers 

Dermal Industrial Workers 

Sources: 

Receptor Age Exposure Point 

Adult SWMU29 

Adult SWMU29 

Parameter Paremeter Definition 
Code 

CS Chemical concentration In soil 

IR·S Ingestion Rate 

CF3 Conversion Factor 3 

Ff Frection Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT·N Averaging Tlma (Non·Cancer) 

CS Chemical concentration In soil 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to SkIn Adherence Factor 

DABS Absorption Factor 

EV Events Frequency 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Tima (Cancer) 

AT·N Averaging Time (Non-<:ancer) 

USEPA, 1989: Risk Assessmant Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 

USEPA, 2002a:Calculaung Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.&-10, December. 

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

USEPA, 2004: Risk Assessmant Guidance for Superfund (Part E, Supplemantsl Guidance for Dermal Risk Assessmant) Final. EPAl54OIAI991OO5. 

Unit In"", CIIcu!I!!ont 

IncidentallngesUon Intake. (IR·S x CF3 x FI x EF x ED)/(BW x An 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

0.000001 

1 

250 

25 

70 

25550 

9125 

Max or 95% UCL 

0.000001 

3300 

0.2 

Chemical SpecHic 

1 

250 

25 

70 

25550 

9125 

Cancer Ingestion Intake. 3.49E-{)7 

Noncancer Ingeetlon Intske. 9.78E-{)7 

Cancer Dermallntske • 2.31 E-06 

Noncancer Dermal Intake. 6.46E-06 

Cancer risk from Ingestion. Soil concentration x Cancer Ingestion Intake x Orel Cancer Slope Factor 

Cancer tfsk from dermal contact c Soil concentllltion x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor 

Hazard Index from Ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose 

Hazard Index from dermal contact = Soli concentllltion x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose 

Units RationaleJ Intake Equation! 
Reference Model Name 

mg!1<g USEPA. 2oo2a Intake (mQI1<glday) = 

mg/day USEPA, 2oo2b 

kg/mg - !<S! IBS x!<F~!Flx ~Fx ED 

unitfeSs USEPA,2OO2b BWxAT 

dayslyear USEPA, 2oo2b 

years USEPA, 2oo2b 

kg USEPA,I989 

clays USEPA, 1989 

days USEPA,1989 

mgikg USEPA,2oo2 Dermally Absorbed Dose (mg/kglday) = 

klrmg -
cm2 USEPA,2004 !<S! !<F~! SA! SSAF x D6l!S!!;y x !iF x ED 

mglcm2levent USEPA,2004 BWxAT 

unllfess USEPA,2oo4 

events/day USEPA,2004 

dayslyear USEPA, 2OO2b 

yeare USEPA,I989 

kg USEPA,1989 

days USEPA, 1989 

daYS USEPA,I989 
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TABLE 4.4.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE· INDUSTRIAL WORKERS· SOIL TO AIR 

NSA CRANE, CRANE, INDIANA 

tnario Tlmeframe: CumontiFutura 

dlum: SurfaceiSubsurface Soil 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Industrial WOf1<ers 

Noles: 

1 - Length of typical wol1< day. 

Sources: 

Receptor Age Exposure Point 

MuM SWMU29 

Parameter Parameter Deflnltlon 
Code 

CA Chemical concentration In air 

CS Chemical concentration In soil 

ET Exposure TIme 

EF Exposure Fraquency 

ED Exposure Duradon 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

QIC Inverse of mean concentration at 

center 01 source 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. USEPAI54OII -86I06O. 

USEPA, 2OO2a: Supplementel Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

USEPA, 2002b:Calculating Upper Confidence Umits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December. 

Unillntake Caleylltion. 

Unit Exposure Concentration = (ET x EF x ED)I(AT x 24 hours/day) 

Value 

CelcUated 

Max or 95% UCL 

8 

250 

25 

25550 

9125 

1.316E+09 

Chemical-specific 

66.81 

Cancer Inhalation Intake = 8.15E-02 Noncancer Inhalation Intake = 228E~1 

Cencer risk from ingestion = Air concentration x Cancer Inhalation Inlake x Inhalation Cancer Slope Factor 

Hazard Index frum Ingestion = Air concentration x Noncancer Inhalation Intake I Inhalation Reference Dose 

Units Rationale! Inlake Equation! 
Reference Model Name 

IJ9'm3 USEPA, 2OO2a Expoeure Concentrallon (mgIm') = 

IT1IYkg USEPA, 2OO2b 

hours/day (1) CAxETxEFxED 

days/year USEPA,2002a AT x 24 hours/day 

years USEPA, 2002a 

days USEPA,I989 CA = (1IPEF + lNF) x Cs 

days USEPA,I989 

m3lkg USEPA2002a 

m31kg USEPA, 2002a 

Wm2-s per USEPA2008 

k!Vm3 
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rio T1meframe: CunantlFuture 

IlMn: Surface SoIl/SlDJurIace SoIl 

lsure MedIum: SUrface/Subsurface SoIl 

E __ 

RecejlIor Population 

IngoslIon T......,....... 

Dermal Trespassers 

-NoI .. : 

RecejlIor Iqe Expo ..... Point 

- SWMU29 

AdotelC8l1t SWMU29 

TAIllE4.5.RME 

VAlUES USED FOR DAILY INTAKE 'CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - ADOLESCENT TRESPASSERS - SOLS 

NSA CRANE. CRANE. INDIANA 

- ParameIw DeIInItIon VIIIuo 
~ 

CS ChomlcoI ~ In sol Max or 95% UCl 

IR-S Ingedoo Role 100 

CF3 eaw..-oo Foetor 3 0.000001 

FI FnoetIon "-"'<I I 

EF ElCpOIUI9 Fnoquoncy 26 

ED E_OUraIloo 10 

BW BodyWoIght 43 

AT-C Averaging 11 ... (Cance~ 25550 

AT-N A_no 11 ... (Non-cancer! 3650 

CS Chemical concentration In soil Max or 95% UCL 

CF3 COnversion Factor 3 0.000001 

SA SIdn _"'_fOl'ConIact 3620 

SSAF SolI to SI<In __ Foetor 0.2 

DABS AbsorptIon FIICIof ChemIcal SpocIftc 

EV EvomF_ I 

EF E_ Fnoquoncy 26 

ED E_OInIIon 10 

BW Body Weight 43 

AT-C Averaging 1lme (COncer) 25550 

AT-N A~ l1mo (Noo-Concer) 3650 

UnIt. RatIonaIeI 
ReIerenco 

~ USEPA. 2002 

mgIdoy USEPA.I991 

kghng -

..- USEPA. 1991 

dayo/yeof (I) 

y .... (2) 

kg USEPA. I_ 

doyo USEPA. I_ 

days USEPA.l_ 

m~ USEPA.2002 

kghng --
cm2 (3) 

mglcm2Joyont USEPA. 2004 

..- USEPA.2004 

~ USEPA. 2004 

doysIyeor (1) 

yeoro (2) 

kg USEPA. 1_ 

days USEPA. 1989 

days USEPA.l_ 

For chemical. that act via tho mutagenic ...- of .dlan tho Intake wrn be multiplied by tho appropdata ogo~ adjUstment (actor In IICCOI'danco with USEPA'. Supplemental GlJdanoo of Assessing Susceptibility from 

Earty-Ufe Exposu ... 10 C8n:1nogons (USEPA. 2005). 

1 • Aasume one day 8 week In warm weather months for RUE and one day every other week for CTE. 

2 - Older child f""" ego 6 to 17. 

3 - ............ 25 peroont of total body suo1ace ..... I. axpoeed. 

SOutces: 

USEPA. 1989: RIsk Assossmont ~ lor Supelfund. Vol 1: Ibn .. _ Ev __ • Part A. EPAI54OI1-8Ml6O. 

USEPA. 1991: HI.man'- Ev __ • ~~: st..wd DefoUt Exposure FactOlO. OSWER DIIoctIvall28S.lH)3. 

USEPA. 2002: ~ Upper Cor-.:. LImIts "" Exposure PofnI ConcontroIIons at Hazardous W_ SIleo. OSWER _ .8-10. ~. 

USEPA. 2004: RIsk ............... GUdanceIOl' Supelfund (Part E. ~ ~Iorllemlal RIsk _)FInII. EPAI54OIIW9IOO5. 

UnI '""'" CtIQt*IIpn. 

~ ingestion Intake. (IA-S x CF3 x FI x EF x EOY(BW x AT) 

Donnal Intaka = (CF3 x SA x SSAF x EF x EOY(BW x AT) 

Cancer Ingostlon InIako • 2.37E-oe 

Noncancer Ingostlon Intaka. 1.8IIE-07 

C--. risk from IngosIIon c SolI ccncontrolloo x Cancer IngosIIon Intake x Oral cancer Slope FIICIof 

Cancer I1sk from d8nnIII contact '" Sol concentratlon)( cancer OermaIlfUke x Absorptton Factor x DermII cancer Slope ~Ktor 

Hazard Indox from IngeoIIon = SolI 00I1C8I'IIraIf0 x __ IngeoIIon Intake I Oral Reloronco Doeo 

_Indox from _ contact. SolI oonoontrotfon x __ Donnaf Intake x AbsoIpIfon FIICIof IDonnaf _ Doee 

cancer Donnallnleka = 1.81 E-07 

Noncancer Dermal Intake = 1.27E~ 

_EquetIonI _Name 

INM.(~). 

QiII3§I~~1 EIIEEI~g 

BWxAT 

Connolly _ Coso (mglkg/day) = 

~§I ~~I§6I!i§~EI g!lHil ~I EFx!;D 

BWxAT "_,/" 



~
cenario Timeframe: Current/Future 

edlum: Surface/Subsurface Soil 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Trespassers 

Notes: 

Receptor Age Exposure Point 

Adolescent SWMU29 

TABLE 4.6.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - ADOLESCENT TRESPASSERS - SOILS TO AIR 

NSA CRANE, CRANE, INDIANA 

Parameter Parameter Definition Value Units 
Code 

CA Chemical concentration In air Calculated mglm3 

CS Chemical concentration In soil Max or 95% UCL ~g 

ET Exposure Time 4 hours/day 

EF Exposure Frequency 26 days/year 

ED Exposure Duration 10 years 

AT-C Averaging Time (Cancer) 25,550 days 

AT-N Averaging Time (Non-Cancer) 3,650 days 

PEF Particulate Emission Factor 1.316E+09 m3lkg 

VF Volatilization Factor Chemical-specific m31kg 

Q/C Inverse of mean concentration at 68.81 Wm2-s per 

center of source kwm3 

Rationale! 
Reference 

USEPA,2002a 

USEPA,2002b 

(1) 

(2) 

(3) 

USEPA,1969 

USEPA,1969 

USEPA2004 

USEPA,2002a 

USEPA,2002a 

For chemicals that act via the mutagenic mode of action the Intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibilily from 

Earty-Lile Exposure to Carcinogens (USEPA, 2005). 

1 - Professional judgment. 

2 - Assume one day a week in wann weather months for RME and one day every other week for CTE. 

3 - Older child from age 6 to 17. 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human HeaRh Evaluation Manual, Part A. USEPAl540/1-l!6106O. 

USEPA, 1997: Exposure Factors Handbook. USEPAl600I8-951002FA. 

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Siles. OSWER 9355.4-24. 

USEPA, 2002b:Calculating Upper Confidence Umits for Exposure Point Concentrations at Hazardous Waste Siles. OSWER 9285.6-10, December. 

Unit Intlke Calculation. 

Un~ Exposure Concentretion = (ET x EF x EDY(AT x 24 hours/day) 

Cancer Inhalation Intake = 1.70E-03 

Cancer risk from Ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from Ingestion = Air concentration x Noncancer Inhalation Intake I Inhalation Reference Dose 

Noncancer Inhalation Intake = 1.19E-02 

Intake Equation! 
Model Name 

Exposure Concentration (rngm3
) = 

CAxETxEFxED 

AT x 24 hours/day 

CA = (1IPEF + 1NF) x Cs 
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enario Timeframe: CurrenVFuture 

edium: Surface SoiVSubsurface Soil 

IEJII)osut. Medium: Surface/Subsurface Soil 

EJlPOIure Rout. Receptor Population 

"-'ion Recreationalu.. 

Derma' Recreational Us.r 

Not.s. 

Receptor Age Exposure Point 

Chid SWI.fJ29 

Child SWMU29 

, • The child recreational user is assumed to be at the site onty a portion of the day. 

TABLE ' .1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - CHILO RECREATIONAL USERS - SOILS 

NSA CRANE, CRANE, INDIANA 

Parameter Parameter OeflnlUon Value 
Code 

CS CMrnk:al concentration i'I soli MuOl"DS"'UCL 

IR-S "-1ion RoIo 200 

CF3 Converab1 Factot 3 0.00000' 

FI F_ionl ..... ed 0.5 

EF ElIPOSUfe Frequency 52 

ED. Expoo ... 0ur.1ion (Ago 0 - 2) 2 

ED2 Expoo ... Ouration (Ago 2 - 6) 4 

BW BodyWolght 15 

AT-C Averaging Tlma (Cancer) 25550 

AT-N Averaging Time (Non-Cancor) 2190 

CS enemlcal concentraUon in soil Mu or OS'" UCL 

CF3 Conve,.lon Factor 3 0.000001 

SA Skin Surfaee Available for Contact 3,300 

Units 

fI9'kg 

nVday 

Ico'mII ....... 
~ --yo.,. 

kg 

dayo 

dayo 

fI9'kg 

kglmg 

cm2 

SSAF SolI to Skin Adherence Factor 0.2 mWcm2/even1 

DABS Absorption Factor Chemical SpocH~ unl1leu 

EV Ey.m FteqUIM'q' 1 .. onta/day 

EF ExpoouroFroquency 52 ~ 

ED' ExpooUftl Du_ (Ago 0 - 2) 2 yearo 

ED2 Expooure Durll1ion (Ago 2 - 6) 4 yearo 

BW BodyWoight '5 kg 

AT-e Averaging Time (Cancer) 25550 -AT-N Av_ging Tn.. (Non-Cancor) 2190 -
2 - Assume two days a week in warm weather months for reuonable maximum exposure and one dey a week for central ten&lN:Y exposure. 

Rationale! Intaka Equation! 
Reference Model Name 

USEPA,20Q2 1n1ak. ("9'I<Wday) • 

USEPA, .99. 
- ~IIBSICDIBllifl~g 

(') BWxAT 

(2) 

(3), USEPA, '989,2005 

(3), USEPA, 1989,2005 

USEPA,I989 

USEPA, 1989 

USEPA,1989 

USEPA,2002 Donnol!y Absorbed 0000 ("9'I<Wday) = 

-
(4) k§ a~E:!a §~ II 55AF IQAa§ I ~~II;E IS ~Q 

USEPA,2OO4 BWxAT 

USEPA, 2004 

USEPA, 2004 

(2) 

(3), USEPA, '989, 2005 

(3), USEPA, '989,2005 

USEPA, 1989 

USEPA, 1989 

USEPA, 1989 

3 - Children will be evaluated as one age ~ (0 - 8 ye.,.) for non-mutagenic chemicals. For chemicals that act via the mutagenic. mode of .:1m, children recreational un,.. will be evaluated .. two age groups, 0 - 2 yea,.. and 2 - 6 yea,.. 'n accordance 

with USEPA's Supplemental Guidance of Aaaenlng Sutceptibility from Early-life Exposure to Carcinogens (USEPA, 2005) . 

.. - Assume SO percent of total body surface area. e"PQMCI, u.s. EPA, 2004. 

Sourc .. : 

USEPA, 1989: Risk Aaseeament Guidance tor Superfund. Vol 1 : Human Heaih Evaiuation Manual. Part A. EPN54GIl-86KI6O. 

USEPA, 1991 : Human Health Evaluation Manual, SupJMrnetI1aI Guidance: Standard Deta~ E,.,aaure Factors. OSWER Oirecttve 028S.&-03. 

USEPA, 2002: Cak:lkling Upper Confide"" Umh tor EJIPOIure P<*1t Concentrations at Hazardoua Waste ShI. OSWER G28S.6-10, December. 

USEPA, 2004, IOsk _ Guidance '''' ~und (Port E, SuppIemon1a1 GuIdance '''' Denno! __ ) FInal. EP~. 

Unit "" .. CeIEyItIipnt 

Incidental Ingestion Intake . (IR-S x CF3 x FI x EF x ED)I(BW x AT) 

Oermat Intake = (CF3 x SA x SSAF x EF x EOY(BW x AT) 

Non-MytIg.nii Cb'm!c;olt 

Cancer Ingestion Intake (Age 0 - 6).. 8.1"E..Q8 Cancer Dermal Intake (Age 0 - 8) := 5.37E-07 

MlII'9'nii Chtm!ctJ. 

Cancerlngeation Intake (Age 0-2). 2.71E..Q8 

Cancer Ingeatlon Intake (Age 2 - 6) • S . ..:3E-oe 

Cancer Oerrnellntake (Age 0 - 2) • 1.79E-07 

Cancer Oerrnallntake (Age 2 - 6) = 3.58E-07 

Nooctrpjoggtnj; CbtmIs·" 
_Ingootion 1_ •• G.5QE-<>1 

Cancer ritk from Ingntion = Soil concentration x Cancer tngeItion Int.e • Oral Cancer Slope Factor 

Cancer rilk from dermal contact = Sol concentration. c.ncer o.mw Intake x ~ Factor x Dermat Cene« SkIpe FadOf' 

Hazard I,.. from Ingeation = Soil concentratkln I( Noncancet' Ingeetion Wab I Oral Reference eo.. 
Hazard Index from detmaI contact .. Sol conc.nnUon X Noncancer Denntllntake x Abeorption Factor I o.m.I Ref8fMOe DoH 

Nonconcor DonnaIlnlob = 8.21E-OS 
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!scenariO Tlmeframe: CurrentiFuture 

~edium: Surface/Subsurface Soil 

,~osure Medium: Air 

Exposure Route Receptor Populallon 

Inhalation Recreational User 

Notes: 

1 - Professional Judgment 

Receptor Aoe Exposure Point 

Child SWMU29 

TABLE 4.8.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS TO AIR 

NSA CRANE, CRANE, INDIANA 

Parameler Parameter Definition Value Unhs 
Code 

CA Chemical concentration In air Calculated mwm3 

CS Chemical concentrallon In soli Max or 95% UCL mg/kg 

IT Exposure TIme 4 hotJtsIday 

EF Exposure Frequency 52 dayslyear 

EDI Exposure Durallon (Age 0 - 2) 2 years 

ED2 Exposure Duration (Age 2 - 6) 4 yaars 

AT-C Averaging Time (Cancer) 25,550 days 

AT-N Averaging Time (Non-Cancer) 2,190 days 

PEF Particulate Emission Factor 1.32E+09 mMg 

VF VoIalllizatlon Factor Chemical-specific mMg 

Q/C Inverse 01 mean concentrallon at 68.81 g/m2-sper 

center of source klYm3 

2 - Assume two days a week in warm weather months for reasonable maxlmum exposure and one day a week for central tendency exposu .... 

Ralionalel Intake Equattonl 
Reference Model Name 

USEPA,2oo2a Exposure Concentration (mwm"l = 
USEPA, 2oo2b 

(1) CAxETxEFxEP 

(2) AT x 24 hours/day 

(3), USEPA, 1989, 2005 

(3), USEPA, 1989,2005 CA = (1IPEF + lNF) x Cs 

USEPA,I989 

USEPA,1989 

USEPA2002a 

USEPA, 2OO2a 

USEPA, 2oo2a 

3 - Children will be .. eluated as one age group (0 - 6 yaars) for non-mutagenic chemicals. For chemicals thst act via Ihe mutagenic mode of action, children recreational users wiR be evalualed as two age groupe, 0 - 2 yaars and 2 - 6 years In accordance 

with USEPA's Supplemenlal Guidance 01 Assessing Susceptibility from Early-Ln. Exposure to Carcinogens (USEPA, 2005). 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Heal\h Evaluation Manual, Part A. USEPAl54011-861060. 

USEPA, 1997: Exposure Factors Handbook. USEPAl6ool8-95/002FA. 

USEPA, 2OO2a: SuPl>lementai Guidance for Developing SoIl Screening Levels for Superfund Sites. OSWER 9355.4-24. 

USEPA, 2oo2b:Calculating UPI>9r Confidence Umhs for Exposure Poinl Concentrations at Hazardous Waste SItes. OSWER 9265.6-10, December. 

Unit Int,1st C"culation. 

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day) 

Non·Mulagenic Chemicals 

Cancer Inhalation Intake (Age 0 - 6) = 2.04E-D3 

MuJaoen!c Chemicals 
Cancer Inhalallon Inlake (Age 0 - 2) = 6.76E-D4 

Cancer Inhalation Intake (Age 2 - 6) = 1.36E-03 

Cancer risk from Ingesllon = Air concentration x Cancer Inhalation Inlake x Inhalallon Cancer Slope Factor 

Hazard Indax from Ingesllon = Air concentrallon x Noncancer Inhalaflon Inlake Iinhalallon Reference Dose 

Noncancer Inhalallon Inlake = 2.37E-D2 
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,c8n8rio Timeframe: CurrenVFuture 

,.dium: Surface SoiVSubsur1ace Soil 

IE)lDOIure Medium: Surface/Subsurface Soil 

E~ureAout. Receptor Population 

Ingestion Rec:reationaIu .... 

Dormal Recreational U .. r 

Notes: 

Receptor Age Exposure Point 

Adult SWMU29 

Aduk SWMU29 

1 - The adult recreational user is assumed to be at the alt. only a portion of the day. 

TABLE 4.9.AME 

VALUES USED FOR DAI..Y INTAKE CAlCULATIONS 

REASONABLE MAl(]MUIA EXPOSURE· ADULT RECREATIONAl USERS · SOILS 

NSA CRANE, CRANE, INDIANA 

Parameter Parameter Definition Valu. 
Code 

CS ChemIooI ooncent<atIon ~ soli Max or 95% UCt.. 

IR-S lngeMion AlIt. 100 

CF3 CorN"'on Factor 3 t .OE-06 

FI Fraction Ingnt«t 0.5 

EF e~re Frequency 52 

EDl E_ .. O" .. 1on (A;o •• ,.) 10 

ED2 ElCpOIure Duration (Age 16·30) 14 

BW IlodyWolgl1t 70 

AT-C A .... raging Time (Cancer) 25,550 

AT·N Avoroglng Time (Non-Cancor) 8,760 

CS Chemical concentration In loll Max or 95% Uel 

CF3 eonv,relon Factor 3 t.OE·OS 

SA Skin Surf.::. Available for Contact 9,070 

Unit. 

"9'I<g 

mglday 

kglmg 

... -
dayoIy .... 

)'N" 

yo ... 

kg 

days 

days 

"9'I<g 

kglmg 

cm2 

SSM SoN to Skm Actterence Factor 0.07 rro'crrfllevanl: 
DABS Abso!ption Foc1or C_SpeeW~ unI1Ioo. 

EV Events Frequency 1 ov"",",day 

EF Espoe ... F_ 52 ~ 
EDl ElCpOO ... llIKOIion (A;o 6· 16) 10 YN" 
ED2 e..,.,....llIK01Ion (A;o 16·30) 14 YN" 

BW IlodyWelghl 70 kg 

AT-C Averaging Time (Cancer) 25,550 days 

AT·N A ... ~ng Time (Non-Ce.ncer) 8,180 daY' 

2 • As.um. two days a week In warm weather monti'll for r •• aonable maximum exposure and on. day a .,..ek for c.ntral t.ndency exposure. 

Rationale! Intaka Equation! 
Ref ....... ModeINeme 

USEPA, 2002 Intako ("9'I<glday) • 

USEPA,1991 

- CS IIEm _"faIEII /;E I!;C 
(1) BWxAT 

(2) 

(3), USEPA, 1989,2006 

(3), USEPA, 1989,2006 

USEPA, 1989 

USEPA,l989 

USEPA,1989 

USEPA,2002 OormoUy _ad Doeo (mglkglday) = 

-
(4) ~ I ~Ea I S~ ill §§6E 11l!a§ I!;~! ~F x EQ 

USEPA,2004 BW)(AT 

USEPA,2004 

USEPA, 2004 

(2) 

(3), USEPA, 1989, 2006 

(3), USEPA, 1989,2005 

USEPA,l989 

USEPA,1989 

USEPA,l989 

3 • Adults win be .... aluated as one age group (1 • 30 y • .,.) tor non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult recreational u..,. will be .... Iuated .. two age groups, 1· 16 ye.rs .nd IS - 30 y • .,. in accorOence 

with USEPA'. Supplemental Guidance of AsH"ing Suaeepttbility from Eerty-Ufe Exposure to C.rcinogen. (USEPA. 2005). 

,, - Assume that h.ad, arms, hands. 10WIf legs, andfHt are exposed, U.S. EPA, 1991. 

Soun::n: 

USEPA, 198V: Riak Assessment Guidance for Superfund. Vol t : Human Heath E ... aluation Manual, Part A.. EPAJ5.4OI1-88106O. 

USEPA. 1991 : Risk Aasessment GoIdence for St..,..-fund • S~aJ GuIdance- Standard DefIlUlt Expoeure FactorIlntlrim Finel 

USEPA. 2002: caJcutatlng lJppef Confidence limb for Ellf*Ul'e Point Conoentrlltiona at HazardolA Waste Sitee. OSWER 9285.&-10, Oeceni>ef. 

USEPA. 2004: Risk AsseHment Guidance 'or Superfund (Pert E. Supptement:aI Guktance for Dermal Risk Aueumlnt) FfnaI. EPA/54&QIRI99IOO5. 

Unjt".... CeIs;yICtgge 

Incident.llngestion lnI:.ke • (IR-S x CF3 x Fl x EF x EOY(BW x An 
Dermal Intake ... (CF3 x SA x SSAF x EF x EOY(BW x AT) 

Ngn-Mutege"h; Che"*iele 

Cancer Ingestion Intake (Age 6 - 30) • 3.49E-oB Cancer Dermallnt.ke (Age 6 - 30) • 4.43E-01 

Mut.Ql0h; Chemjs." 

Cancer IngHtion Intake (Age 6 - 16) . 1.45E-oe Cancer Dermal Intake (Age 6 - 115) • 1.B5E-01 

Cancer Ingestk>n Intake Age 18 - 30). 2.04E-08 Canc.r Dermallotake (Age 18 -30) = 2.58E-01 

NoncareloogeDp Cb,mh;olt 

Noncancer IngNtIon Intake. , .02E-07 

Cane. risk from ingestion = SoK concenndon x Cancer 1"13"Uon Intake x Oral Cancer Slope FactoJ 

CInCef risk fTom damW contact • Sol concem.tion x Cancer 0ennaI1ntIke " AbIorptIon Factor x 0ennaI Cancer Slape Factor 
_ 1ndo ...... 1nges1Ion. SolI ~ x NOftCOIICOf Ingo01Ion __ I Oral ReI ...... 0000 

Huard Index trom dermal contacI z Sol concentrmk)n 11 Nonc.noer Dermal tntake "AbeorpC&on Factor I 0enneI Aef...-.ee Ooee 

NoncIU'lCel' o.nn.t Intake = 1.29E...Q6 
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~
cenariO Timeframe: CurrentIFuture 

edium: SurfaceiSubsurface Soil 

_XJlOsure Medium: Air 

Exposure ROU1e Receptor Population 

InhalaHon RBCnl81ione1 User 

Notes: 

1 - Professional Judgment. 

Receptor Age Exposure Point 

Adu~ SWMU29 

TABLE 4.10.RME 

VAlUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOilS TO AIR 

NSA CRANE, CRANE, INDIANA 

Parameter Parameter Defonition Value Units 

Code 

CA Chemical concentra1ion In air Calculated mo'm3 

CS Chemical concentra1ion In sol Max or 95% UCl ~g 

ET Exposure Time 4 hours/day 

EF Exposure Frequency 52 dayslyaar 

EDl Exposure Duration (Age 6 - 16) 10 years 

ED2 Exposure DuraUon (Age 16 - 30) 14 years 

AT-G Averaging Time (Cancer) 25,550 days 

AT-N Averaging Time (Non-Cancer) 8760 days 

PEF Par1lculate Emission Factor 1.316E+09 m3ll<g 

VF Volatilization Factor Chemical-specific m3ll<g 

QIC Inverse of mean concentra1ion at 68.81 glm2-sper 

center of source kglm3 

2 - Assume two days • _ In wann weather months for reasonable maximum exposure and one day a week for central tendency exposure. 

Ra1ione1el Intake Equation! 
Reference Model Name 

USEPA, 2OO2a Exposum Concentra1ion (mo'm,,) ; 

USEPA, 2OO2b 

(1) CAxETxEFxED 

(2) AT x 24 hours/day 

(3), USEPA, 1989, 2005 

(3), USEPA, 1989, 2005 CA; (lIPEF + lNF) x Cs 

USEPA,l989 

USEPA,l989 

USEPA, 2oo2a 

USEPA, 2OO2a 

USEPA, 2OO2a 

3 - Adu~s will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, aduh recreational users wtn be evaluated as two age groups, 7 -16 years and 16 - 30 years In accordance 

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-life Exposure to Carctnogens (USEPA, 2005). 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. USEPN54011-861060. 

USEPA, 2oo2a: Supplemental Guidance for Developing Soil Screening levels for Superfund Shes. OSWER 9355.4-24. 

USEPA, 2oo2b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December. 

Unit In!Ike C,lcu!ttlont 

Unh Exposure Concentration; (ET x EF x ED)I(AT x 24 hours/dey) 

Noo-Mutagenlc Chemicals Nonca!Clnooenic Chemicals 

Cancer Inhalation Intake (Age 6 - 30); 8.14E'()3 

Mutagenic Chemicals 

Cancer Inhalation Intake (Age 6 - 16) ; 3.39E'()3 

Cancer Inhalation Intake (Age 16 - 30); 4.7SE-03 

Cancer risk from ingestloo ; Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from Ingestion .; AIr concentration x Noocancer Inhalatioo Intake I Inhalation Reference Dose 

N!l!!C8ncer Inhalation Intake; 2.37E'()2 
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nario Timeframe: Future 

lum: Surface SoiVSubsurface SoH 

losure Medium: Surface/Subsurface Soil 

Exposure Route Receptor Population 

Ingestion Resident 

Dormal 

_, 

Notes: 

Receptor Age Exposure Point 

Child SWMU29 

Child SWMU29 

TABLE 4." .RME 

VAlUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS - SOLS 

NSA CRANE, CRANE. INDIANA 

Parameter Parameter Definition Value 
Code 

CS Chemical concentration In soil Max or 95% UCl 

IR.s Ingestion R.te 200 

CF3 Convoralon F.- 3 1.0E.08 

A F .. cIionl~ 1 

EF Exposure Frequency 350 

EDI Exposure Duration (Ag. 0 - 2) 2 

ED2 Exposuno Duration (Ago 2 - 8) 4 

BW BodyWoighl 15 

AT-C Averaging Time (Cancer) 25,550 

AT-N A_ina TIme (Non-Ca""",) 2,190 

CS ChemIcal conoIfI1ration In soil Max or 95% UCL 

CF3 Conversion Factor 3 lE.08 

SA Skin Surface Availab'e for Contact 2,800 

SSAF Soil to Skin Ad'lerance Factor 0.2 

DASS AboorpIIon F.- Chomical Spocific 

EV Events FNquency 1 

EF Exposure Frequency 350 

EDI ExJ>osur- Dlntion (Ago 0 - 2) 2 

ED2 Expoour. lMation (Ago 2 - 8) 4 

BW BodyW.'ghl 15 

AT-C Averaging Trne (Cancer) 25,550 

AT-N A_ing Tome (Non.cancer) 2,190 

Unitt Rationalel Intake Equationl 
R.ference Model Name 

mglkg USEPA,2OO2a Inlak. (mglkwday) • 

mglday USEPA,I991 

kWmg - Q~IIB§lS QEa I FI! EEl ~g 

u_ USEPA, UI91 BWxAT 

dayslyear USEPA, 1991 

y •• ,. (I), USEPA, 1989,2005 

yooro (I), USEPA, 1989,2005 

kg USEPA, 1_ 

da .. USEPA,I989 

days USEPA, 1989 

mgIkg USEPA, 2002 D ...... 1Iy __ Dose (mglkglday) • 

kWmg -
cm2 USEPA,2004 t!§ I QE~I §A IS ~§aE I QAai IS I;~ IS EF IS EQ 

mglcm2/ovenl USEPA,2004 BWxAT 

unIIIoa USEPA, 2004 

events/dey USEPA,2004 

dayslyear USEPA,I991 

yea .. (I), USEPA, 11189,2005 

y .... (I), USEPA, 1989,2005 

kg USEPA,I989 

da .. USEPA, 1989 

daya USEPA, ,_ 

1 - Children will be &Vllluated 86 one age group (0 - 6 years) for non~utegenic chemicals. For chemicats that act via the mutagenic mode of action, residential children will be evaluated .. two age groups. 0 - 2 y ..... and 2 - 6 y ..... in accordanca 

willi USEPA'. Supplomonlal GuIdance of -ina Suocoptibilily from Earty-life Exposur& 10 Carcinogons (USEPA, 20(5). 

Sources: 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol I : Human Health Evaluation Manual, Part A. EPAf54Q(I-8f51060. 

USEPA. 1991: Risk AlHssment Guidance for Superfund - Supplemental GuIdance- Standard Default Exposure Factors Interim FJOII. 

USEPA, 2002a:CaIcuIaHng Upper Confidence limils for E_ Pofnt Concon"lions al Hazanloua Was1e SlIM. OSWER P285.6-tO, ~. 

USEPA, 2002b: Suppfementa' Guidance for Developing Soil Screening Levels for Superfund Sit ... OSWER 9355.4-24. 

USEPA, 2004: Risk Aslesament Guidance for Superfund (Part E, Supplemental Guidance for Denn8! Risk Asses.ment) Final. EPAl54OIRl901005. 

UnI ..... rmd"", 
IneldentallngHtion Intake .. (IR.s x CF3 x FI x EF x EO)l(BW x AT) 

Dormallnlak •• (CF3 x SA x SSAF x EF x ED¥(BW x AT) 

Non-Mutaptnjc Chtmicalt 
Clno., Ingeollon Inlake (Ago 0 -8). 1.10E.08 Cancer DormaIIn1aka (Ago 0 - 6) . 3.07E.08 

MUtoOtoic ChmicI" 

CallC$l' Ingestion ln1aka (Ago 0 - 2) • 3.65E.Q7 

Cancer Ingootion ln1ake (Ago 2 - 8) = 7.31E.Q7 

Cancer Donnallnlako (Ago 0 - 2) • 1.02E.08 

Cancer Dermal I ... "" (Ago 2 - 8) • 2.05E-08 

NoncardDOSllojc Chamical. 

Noncanoer Ingestion Intake = 1.28E-05 

Cancer risk from ingestion. Soil concentration x Cancer Ingestion tntake x Oral Cancer Slope Factor 

Cancer rill{ from derma' contact = S~I eoncantration x Cancer Oarmallntake x Abeorpflon Factor x CanTlel Cancer stope Factor 

Hazard Index from ingestion = Soil concentration x Noncanoer Ingestion Intake I Oral Refentnee OoH 

Noncancer Oennallntaka • 3.58E~ 

Haurd Index from donnal c:onIad • SoII_ .. 1ion x Nonconcor o.rmaJ ln1ake x AbacfpIIon F_I Dermal RoI<InInce Ilooe 

I 

I 
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~cenariO Timeframe: Future 

~edium: SurfacelSubsurface Soli 

xposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Resldent 

Notes: 

Receptor Age Exposure Point 

Child SWMU29 

TABLE 4.12.RME 

VAlUES USED FOR DAlLY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS SOILS TO AlR 

NSA CRANE, CRANE, INDIANA 

Parameter Parameter Definlllion Value 

Code 

CA Chemical concentTation In air Calculated 

CS Chemical concentTation In soil Max or 95% UCL 

ET Exposure Time 24 

EF Exposure Frequency 350 

EDl Exposure Duration (Age 0 - 2) 2 

ED2 Exposure Duration (Age 2 - 6) 4 

AT-C Averaging Time (Cancer) 25,550 

AT-N Averaging TIme (Non-Cancer) 2190 

PEF Particulate Emission Factor 1.316E+09 

VF Volatilization Factor Chemical-specific 

OIC Inverse 01 mean concentration at 68.81 

center of source 

Units Rationale! Intake Equationl 

Reference ModeIName 

mo'm3 USEPA, 20020 Exposure Ccncentration (mg'm"l = 

~g USEPA, 2002b 

hour.iIday USEPA,l991 CAxETxEFxED 

dayslyear USEPA,l991 AT x 24 hours/day 

years (1), USEPA, 1989,2005 

years (1), USEPA, 1989,2005 CA = (lIPEF + lNF) x C. 

days USEPA,l989 

days USEPA,l989 

m3lkg USEPA2004 

m3ikg USEPA, 2OO2a 

glm2-s per USEPA2008 

kglm3 

1 - Children win be evaluated as one age group (0 - 6 years) for non-mutagenlc chemicals. For chemicals that act via the mutagenic mode of action, residential chfldren wnt be evaluated as two age groups, 0 - 2 years and 2 - 6 years In accordance 

with USEPA's Supplemental Guidance 01 Assessing Susceptibility from Eal1y-Ufe Exposure to Caroinogens (USEPA, 2005). 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. USEPAl54011 -861060. 

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guldance- Standard Default Exposure Factors Inte~m Final. 

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund S~es. OSWER 9355.4-24. 

USEPA, 2002b: Calculating Upper Confidence Umlts for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December. 

Unit Inl8k. C.lcul"i9!!J 

Untt Exposure Concentration = (ET x EF x EDy(AT x 24 hours/day) 

Non-Mutaaenlc Chemicals Noncaroinogenlc Chemicals 

Cancer Inhalation Intake (Age 0 - 6) = 8.22E'()2 

MY!aoenlc Chem!ca!s 

Cancer Inhalation Intake (Age 0·2) = 2.74E'()2 

Cancer Inhalation Intake (Age 2 - 6) = 5.48E'()2 

Cancer rlsk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from Ingestion = Alr concentration x Noncancer inhalation Intake I Inhalation Reference Dose 

Noncancer Inhalalion Intake = 1.92E+OO 
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dium: Surface SoiVSubsurface Soil 

losure Medium: SurfacelSubsurface Soil 

Exposure Route Recept", Population 

Ingestton Resident 

Dermal Resident 

Notes: 

RaceplOf Age Exposure Point 

Adult SWMU29 

Adult SWMU29 

TABLE 4.13.RME 

VAlUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS 

NSA CRANE, CRANE, INDIANA 

Parameter Parameter Oefinffion Value 
Code 

CS Chemical concentration in loil MuorgS%UCl 

IR-8 Ingestion Rale 100 

CF3 Conversion Factor 3 1.0E-06 

FI Fraction lng_tad 1 

EF ElCpOSl.<O Frequoitcy 350 

EOI ExpostnDuraIion(Ago6- '6) 10 

E02 Expostn Duration (Age 16 - 30) 14 

BW BodyWoIgh' 70 

AT.c Averaging Time (Cancer) 25,550 

AT-N Avera ina Time {Non-Cancar a,760 

CS Chemical concentration in soil Max or 95% UCL 

CF3 CorNeraion FadOf' 3 1.0E-06 

SA Skin 800 .... 1._'''' Cen1aCl 5,700 

SSAF Soil to Skin Adherenoe Factor 0.07 

DABS Aboorption Fa_ Chemical Speoitic 

EV Events Frequency 1 

EF Exposure Frequency 350 

EDI Exposure Duration (Age 6 - 16) 10 

E02 Expoaure Duration (Aga 16 - 30) 14 

BW BodyWoIghl 70 

AT.c Avwaging Tlmo (Concer) 25,550 

AT-N A ..... 1ng Tlma (Non.cancer) 8,760 

Unlta Rationalel Intake Equet;oN 
Ref.....,. _N .... 

mWkg USEPA,2002a Inlako (mglkglday) • 

mglday USEPA,I991 

kglmg - Q~IIBSI QE~ I Ell EEx EC 
unitless USEPA, 1991 BWXAT 

daya/yHI USEPA, 1991 

yea .. (I), USEPA, 1989, 200S 

yea .. (I), USEPA, 1989, 200S 

kg USEPA,1989 

days USEPA,1989 

davs USEPA,lgag 

mglkg USEPA,2002 DormaUy Absorbed Dose (mglkglday) = 

kgImg -
om2 USEPA, 2004 ~!QEi!IS§A!~EISQW.!S~I5EEIEQ 

mgIcm2/event USEPA, 2004 BWxAT 

unitless USEPA,2004 

events/day USEPA,2004 

daysly.ar USEPA,1991 

y.ars (I), USEPA, 19a9, 2005 

y .... (I), USEPA, 1989, 2005 

kg USEPA,I989 

days USEPA,I989 

dayS USEPA,I989 

1 - Adults will be evaluated as one age group (7 • 30 years) for non-mutagenlo chemicals. For chemlcala that act via the mutagenic mode of action, residential adurtl will be evaluated as two age groups, 7 - 16 years and 18 - 30 years in accordance 

with USEPA'. Supplemental Guidance of Assessing Susceptibility from Earfy-Lffa Exposure to Carcinogens (USEPA, 2005). 

Sources: 

USEPA, 19a9: Riak Assesamenl Guidance for Superfund. Vol 1: Human Health EvalUlltion Manual. Part A. 

USEPA, 1991 : Rial< __ Guidance '''' Superlund - Supple_I Guidane<>- Standon! Default Ex_ FaClolS Interim Fonal. 

USEPA, 2OO2:Calculating Upper Confldenoa limitl for Exposure Point Concentrations at Hazardous Wa.te StIes. OSWER 9285.8-10, Oecember. 

USEPA, 2002b: Supplemental Guidance for Oeveloping Soil Screening levela for Superfund Sites. OSWER 9355.4-24. 

USEPA, 2004: Rlak Assessment Guldane. lor Superfund (Part E, Supplemental Guidance for Dermal Risk Asseument) Final. EPAlS401R199100S. 

UnIt """" c*,1#ona 
1_101 Ingestion Inlok • • (IR-8 • CF3. A. EF x EDY(BW x A1] 

Dermal Intake . (CF3. SA x SSAF x EF x EOY(BW. A1] 

Non-Mutt9'ok; Chemicals 
Cancer InO"tion Intake (Age 6 - 30). 4.70E~7 Cancer o.rmatlntake (Age 6 - 30) = 1.87e.Q6 

MYtaganlc Chemicals 

Cancer Ingestion Intake (Age 6 -16). 1.96e-07 Cancer Oerrnllinlake (Age 6 -16) = 7.81E-07 

Cancer Ing .. tion Intake (Age 16 - 30) .. 2.74E-07 Cancer Oermallntake (Age 16 - 30) .. 1.OGE.Q6 

Noncarcjnogpnic Chemica" 
_'l1QMIIonlnloka . l .37E-06 

Cancer risk from Ingettion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor 

Cancer risk from dennal contact = Sotl concentration x Cancer Oennallntaka x Abeorptton Factor x o.rmal Cancer Slope Factor 

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake' Oral Reference DOH 

Nonce""", Dermot _ka. 5.47E-06 

Hazard Index from dannal contact. Soil concentration x Noncancer o.nnallntllke x Absorption F.ctor I Dermal Reference Dose 
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~cenariO Timeframe: Future 

~edlum: Surface/Subsurface Soli 

xposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Resident 

Notes: 

Receptor Age Exposure Point 

Adult SWMU29 

TABLE 4.14.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS TO AIR 

NSA CRANE, CRANE, INDIANA 

Parameter Parameter Definition Value 
Code 

CA Chemical concentration In air Calculated 

CS Chemical concentration in soil Max or 95% UCL 

ET Exposura Time 24 

EF Exposure Frequency 350 

EDI Exposure Duration (Age 6 - 16) 10 

ED2 Exposure Duration (Age 16 - 30) 14 

AT-C Averaging Time (Cancer) 25,550 

AT-N Averaging Time (Non-Cancer) 8760 

PEF Particulate Emission Factor 1.316E+09 

VF Volatilization Factor Chamical-spaclflc 

OIC Inverse of mean concentration at 68.81 

center of source 

Units Rationale! Intake Equation! 
Reference Model Name 

mwm3 USEPA,2002a Exposure Concentration (mwm"} = 

mglkg USEPA, 2002b 

hours/day USEPA,1991 CAxETxEFxED 

days/yaar USEPA,I991 AT x 24 hours/day 

years (I), USEPA, 1989,2005 

years (I), USEPA, 1989,2005 CA = (1IPEF + lNF) x Cs 

days USEPA,I989 

days USEPA,I989 

m3lkg USEPA,2002a 

m3lkg USEPA,2002a 

wm2-sper USEPA,20028 

kwm3 

1 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years In accordance 

with USEPA's Supplemental Guidance of Assassing Susceptibilily from Early-Life Exposure to Carcinogens (USEPA, 2(05). 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vall: Human Health Evaluation Manual, Part A. USEPAl54011-861060. 

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guldance- Standard Default Exposure Factors Interim Final. 

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Suparfund Sites. OSWER 9355.4-24. 

USEPA, 2002b: Calculating UpperConfldence Umits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9265.6-10. 

Unit In!I!k. C.lculati0n. 

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day) 

Non-Mutagenic Chemicals 

Cancer Inhalation Intake (Age 6 - 30) = 3.29E-Ol 

Mutaoenlc Chemicals 

Cancer Inhalation Intake (Age 6 - 16) = 1.37E-Ol 

Cancer Inhalation Intake (Age 16 - 30) = 1.92E-Ol 

Cancer risk from ingestion = Air concentration x Cancar Inhalation Intake x Inhalation Cancar Slope Factor 

Hazard Index from Ingestion = Air concantration x Noncancer Inhalation Intake I Inhalation Reference Dose 

Noncarclnooenlc Chemicals 

Noncancer Inhalation Intake = 9.59E-Ot 
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TABLE 4.1.CTE 

VALUES USED FOR DAilY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES - CONSTRUCTION WORKERS - SOILS 

NSA CRANE, CRANE, INDIANA 

IScenariO Timeframe: Current/Future 

!Medium: Surface SoiVSubsurface Soil 

exposure Medium: SurfacelSubsurface Soil 

Exposure Route Receptor Population 

Ingestion Construction Workers 

Dermal Construction Workers 

Notes: 

Receptor Age Exposure Point 

Adu~ SWMU29 

Adu~ SWMU29 

1 - Professional judgment. For some factors, CTE is assumed to be 50 percent of RME. 

Sources: 

Parameter Parameter Definition 
Code 

CS Chemleel concentration In soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cance~ 

CS Chemleel concentration In soil 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EV Events Fraquency 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cance~ 

USEPA, 1969: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. 

USEPA, 2002a:Calculating Upper Confidence Umils for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December. 

USEPA, 2002b: Supplemental Guidance for Developing Soli Screening levels for Superfund Sites. OSWER 9355.4-24. 

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPAl5401R1991005. 

Unit Intake Celculltion. 

Incidantallngestion Intake = (IR-S x CF3 x FI x EF x ED)I(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)I(BW x AT) 

Value 

Max or 95% UCl 

165 

0.000001 

1 

75 

1 

70 

25550 

365 

Max or 95% UCl 

0.000001 

3300 

0.1 

Chemical Specific 

1 

75 

1 

70 

25550 

365 

Cancer Ingestion Intake = 6.92E-09 

Noneencer Ingestion Intake = 4.B4E-07 

Cancer Dermal Intake = 1.36E-08 

Noneencer Dermal Intake = 9.69E-Q7 

Cancer risk from Ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor 

Cancer risk from darmal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor 

Hazard Index from Ingestion = Soli concentration x Noneencer Ingestion Intake I Oral Reference Dose 

Hazard Index from dermal contact = Soil concentration x Noneencer Dermal Intake x Absorption Factor I Dermal Reference Dose 

Unils Rationaiel Intake Equation! 
Reference Model Name 

mg/kg USEPA, 2002a Intake (mg/kg/day) = 
mg/day (1) 

kg/mg -- Q~x IR~ xQFal! Ell! liE l! IiQ 
unltiess USEPA,2002b BWxAT 

dayslyear (1) 

years (1) 

kg USEPA, 1969 

days USEPA,1969 

days USEPA,1969 

mg/kg USEPA, 2002a DermaHy Absorbed Dose (mg/kg/day) = 
kg/mg --
cm2 USEPA, 2002b QSxQFax SAx SSAF x DABS x EV x EF x ED I 

I 

mg/cm2levent USEPA,2004 BWxAT 

unttless USEPA,2004 

events/day USEPA,2004 

dayslyear (1) 

years (1) 

kg USEPA,1969 

days USEPA,1969 

days USEPA,1969 
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TABLE 4.2.CTE 

VALUES USED FOR DAilY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES - CONSTRUCTION WORKERS - SOILS TO AIR 

NSA CRANE, CRANE, INDIANA 

tenariO Tlmeframe: Current/Future 

edium: Surface/Subsurface 5011 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Construction Wor\(ers 

NOles: 

Receptor Age Exposure Point 

Adult SWMU29 

1 - ProIessiional judgment. For soma factors, CTE Is assumed to be 50 peroant 01 RME. 

Sources: 

Parameter Parameler Definition 
Code 

CA Chemical concentration In air 

CS Chemical ooncenlration In soli 

ET Exposure Tlme 

EF Exposure Frequency 

EO Exposure Duretion 

AT-C Averaging Time (Canoe~ 

AT-N Averaging Time (Non-Cance~ 

PEF Particulate Emls510n Factor 

VF Volatilization FaC10r 

USEPA, 1989: Risk Assessment Guidance lor Superfood. Vol 1: Human Health Evaluation Manual, Part A. EPN54O(I-86106O. 

USEPA, 1997: Exposure Factors Handbook. USEPA/6OOI8·951002FA. 

USEPA, 2002a: Supplemental Guidance for Developing SoIl Screening levels for Superfund Sites. OSWER 9355.4-24. 

USEPA, 2OO2b:Calculatlng Upper Confidence UmiIs for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6·10, Oeoember. 

Unit In"", C'lcyll!lons 

Un" Exposure Concentration = (ET x EF x ED)I(AT x 24 hours/day) 

Value 

Calculated 

Max or 95% UCl 

8 

75 

1 

25550 

365 

1.34E+08 

Chemlcal-spec~1c 

Cancer Inhalation Intai<e = 9.78E·04 Noncancer Inhalaflon Intake = 6.85E·02 

Cancer risk from ingestion = Air ooncenlratlon x Cancer Inhalation Intake x Inhalation Cancer Slope FaC10r 

Hazard Index from ingestion = Air ooncentratlon x Noncancer Inhalation Intake I Inhalation Reference Dose 

Units Rationale! Intake Equation! 
Reference Model Name 

mgIm3 USEPA, 20028 Exposure Concenlratlon (mo'm,,) = 
mo'1<g USEPA, 2OO2b 

hours/day (1) CAx ETx EF x EO 

dayslyear (1) AT x 24 hours/day 

years (1) 

days USEPA,I989 CA = (1IPEF + lNF) x Cs 

days USEPA,I989 

m3/kg USEPA,2002a 

m31kg USEPA,2002a 
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TABLE 4.3.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES - INDUSTRIAL WORKERS - SOIL 

NSA CRANE, CRANE, INDIANA 

tenario Timeframe: Current/Future 

. Medium: Surface Salt/Subsurface Soil 

xposure Medtum: Surface/Subsurface Soil 

Exposure Route Receptor Population 

Ingestion Inrustrial WOI1<ers 

Dermal In<lJstrial WOI1<ers 

Sources: 

Receptor Age Exposure PoInt 

Adu~ SWMU29 

Adu~ SWMU29 

Parameter Parameter Dennl1fon 
Code 

CS Chemical concentration In soli 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Ft FracHon Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW BodyW~t 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

CS Chemical concentratron In soil 

CF3 Conversion Factor 3 

SA Skin Surface Avaiable for Contact 

SSAF Soil 10 Skin Adherence Factor 

DABS Absorption Factor 

EV Events Frequency 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging TIme (Cancer) 

AT-N Averaging Time (Non-Cancer) 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health EvakJation Manual, Part A. 

USEPA. 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum ExPosure. 

USEPA, 2002: Calculating Upper Confidence Umlts for Exposure Point Concentrations at Hazardous Waste Slles. OSWER 9285.6-10, December. 

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Anal. EPAI54OIRJ99IOO5. 

Unit In"", C!!Icylltlgnt 

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake • (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

50 

0.000001 

1 

219 

9 

70 

25550 

3285 

Max or 95% UCL 

0.000001 

3300 

0.02 

Chemical SpecHlc 

1 

219 

9 

70 

25550 

3285 

Cancer Ingestion Intake . 5.51E.{)8 

Noncancer Ingestion Intake. 4.29E-07 

Cancer Dermallnlake . 7.27E.{)8 

Noncancer Dermal Intake. 5.66E'()7 

Cancer risk from Ingestion. Soil concentration x Cancer Ingestion Intake x Drat Cancer Slope Factor 

Cancer risk from dermal contact. Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor 

Hazard Index from Ingestion - Soil concentration x Noncancer Ingestion Intake I Oral Relerence Dose 

Hazard Index !rom dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor I Dermal Reference Dose 

Units RaHonalei Intake Equation! 
Reference Model Name 

mg/kg USEPA. 2002 Intake (mg.1<lfday) = 
mlfday USEPA.1993 

klfmg -- QSx IRSx QFa X EI! !iF x !;;J;! 

unlUess USEPA.1993 BWxAT 

dayslyear USEPA,l993 

years USEPA.1993 

kg USEPA,l989 

days USEPA,1989 

days USEPA,1989 

mg.1<g USEPA. 2002 Derrnally Absorbed Dose (m!fklfday) = 
klfmg --
cm2 USEPA. 2004 QS ~ CFa x S6 ~ SSAF x QA~S x!;;l! x !iF x EJ;! 

mlfcm2levenl USEPA. 2004 BWxAT 

uniUess USEPA. 2004 

events/day US EPA. 2004 

dayslyear USEPA,l993 

years USEPA,l993 

kg USEPA,1989 

days USEPA, l 989 

davs USEPA, 1989 
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TABLE 4.4.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES - INDUSTRIAL WORKERS - SOIL TO AIR 

NSA CRANE, CRANE, INDIANA 

~enariO Timeframe: Current/Future 

IIMedium: SulfaceiSubsutiace Soil 

!Exposure Medium: Air 

------------

Exposure Route Receptor Population 

Inhalalion InduSlrlal Workers 

Noles: 

1 - Length 01 typical work day. 

Sources: 

Reoeptor Age Exposure Point 

Aduh SWMU29 

Parameter Parameter Definition 
Code 

CA Chemical concentratloo In air 

CS Chemical concentration in soH 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

O/C Inverse of mean concentration at 

center of source 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Heaijh Evaluation Manual, Part A. USEPAI54011 -86I06O. 

USEPA, 1993: Supet1und Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

USEPA, 2002a: Supplementel Guidance for Developing Soil Screening Levels for Supet1und Snes. OSWER 9355.4-24. 

USEPA, 2002b:Calculating Upper Confidence Umlts for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.8-10, December. 

Unit Intakl C,lcul,t1on. 

Unh Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day) 

Value 

Celculated 

Max or 95% UCL 

8 

219 

9 

25550 

3285 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalalion Intake = 2.57E-02 Noncencer inhalation Intake = 2.ooE-ol 

Gancer r1sk from Ingestion = Air concentralion x Cancer Inhalalion Intake x Inhalation Gancer Slope Factor 

Hazard Index from Ingestion = Air concentralion x Noncancer Inhalalion Intake Iinhalalion Reference Dose 

Unlts Ratlonalel Intake Equation! 
Reference Model Name 

mgfm3 USEPA, 2002a Exposure Concentralion (mgfm") = 

"'9'I<g USEPA, 2OO2b 

hours/day (1) CAx ETx EF x ED 

dayslyear USEPA,2oo2a AT x 24 hours/day 

years USEPA,1993 

days USEPA,1989 CA = (lIPEF + lNF) x Cs 

days USEPA,1989 

m3lkg USEPA2004 

m3lkg USEPA,2oo2a 

11m2-sper USEPA, 2oo2a 

kl1m3 
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TABLE 4.5.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES · ADOLESCENT TRESPASSERS· SOILS 

NSA CRANE. CRANE. INDIANA 

t;io Timeframe: CurrenVFuture 

dium: Surface SoiVSub6urface Soil 

ure Medium: Surface/Subsurface Soil 

Exposure Raule Receplor Population 

Ingestion Trespassers 

DarmBi Tr98p88S8r& 

Note.: 

ReceplOl' Age ExpoounI Point 

Adolescent SWMU29 

Adolescent SWMU29 

Parameter Parameter Oefinttion 
~ 

CS Chemical concenb'ation in soil 

IR·S Ingestion Rate 

CF3 Conversion Factor 3 

FI Fraction Ingeoled 

EF Exposure Frequency 

ED Exposure Duretion 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averoaina Tim. (Non-Cone ... ) 

CS Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin SOOace Avai_ for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EV Events Frequency 

EF Exposure Frequency 

ED Exposure INation 

BW Body Weight 

AT-C AV8foging Time (Cancer) 

AT-N Averaging Tim. (Non-Cancer) 

1 • Assume one day a week in wann weather months for RME and one day every other week for eTE. 

2 - Older clMid from _ 6 to 17. 

3 - Assumee 25 percent 01 total body .. rlace ... a Is exposed. 

Sources: 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Heatth Evaluation Manual, Part A. EPAI54011-86106O. 

U5EPA. 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

USEPA. 2002: Calculating Upper Confidence Limits lor Expceure Point Ccnc.ntrations at Hazardous Woeto Sit ••. OSWER 9285.6-10. Dec.mber. 

USEPA, 2004: Risk AaeelOment Guidance lor SUperfund (Part E. SuppI.m.ntal Guidance for DarmBi Risk Ae .... m.nt) Final. EPAI54MW9IOO6. 

lin!! In .... C!!lcu!!!!ont 
lneidental Ingeelion Intake . (IR-S x CF3 x FI x EF x ED)/(BW x AT) 

Dermal Intake • (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

50 

0.000001 

1 

13 

10 

43 

25550 

3650 

Max or 95% UCL 

0.000001 

3820 

0.04 

Chemical Spocific 

1 

13 

10 

43 

25550 

3850 

Canc""ngestion Intake. 5.92E-09 

Noncancer Ingeotion Intake . 4.14E-Q8 

Cancer Dannallntake . I .B1E-OS 

Noncancor Dormallntake. 127E-07 

Cancer risk from ingestion = Soil concentration x Cancer Ingestion tntake x Oral Canc ... Stope Factor 

Cancer risk from dermal contact ~ Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Stope Factor 

Hazard Index from ingallion • Soil concentration x Noncancor Ingeetion Intake/ OrBi Referenee Dose 

Hazard Index from dermal contact = Soil concentratiion x Noneancar DermBllntake x Absorption Factor / DarmBi Referance Dcee 

Units Rationale! Intake Equationl 
Releronco ModoIName 

mg/kg USEPA.2002 Intake (mg/kglday) • 

mgldey USEPA.I993 

kglmg -- C~ K IB~ilIi"EaI EI2§ EEx ED 
u_ USEPA,I993 BWxAT 

deysIyo .. (I) 

Y"a,. (2) 

kg USEPA.I989 

daY" USEPA.1989 

daY" USEPA.1989 

mg/kg USEPA,2OO2 DarmBlty _ Dose (mg/kgldey) • 

kglmg -
cm2 (3) I<SxCF3~ l21\~~! Illll!§x EV ~ ~E~ Ell 

mo'cm2levent USEPA,2OO4 BWxAT 

unitlesa USEPA.2004 

&Vanta/day USEPA. 2004 

doyslyear (1) 

years (2) 

kg USEPA.I989 
I 

dove USEPA. 1989 

dove USEPA.1989 
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TABLE 4.6.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES - ADOLESCENT TRESPASSERS - SOILS TO AIR 

NSA CRANE, CRANE, INDIANA 

~
cenarlo Tlmeframe: Current/Future 

edium: Surface/Subsurface Soil 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Trespassers 

Notes: 

1 - Professional Judgment. 

Receptor Ago Exposure Point 

Adolescent SWMU29 

2 - Assume one day a week In wann weather months for RME and one dey every other week for CTE. 

3 - Older child from age 6 to 17. 

Sou"",s: 

Parameter Parameter DeflnHion 
Code 

CA Chemical concentration In air 

CS ChemIcal concentration in soli 

ET Exposure Tone 

EF Exposure Frequency 

ED Exposure Duration 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

QIC InvelSO of mean concentration at 

center of source 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPAIS4OI1-86106O. 

USEPA, 1997: Exposure Factors Handbook. USEPA/600I8-95/oo2FA. 

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

USEPA, 2002b: Calculating Upper Confldance Limits for Exposure Point Concentrations al Hazardous Waste SHes. OSWER 9285.6-10, December. 

Unb Intake Calculation! 

Unll Exposure Concentration = (ET x EF x ED)I(AT x 24 hours/day) 

Value 

Calculated 

Max or 95% UCL 

2 

13 

10 

25,550 

3,650 

1.316E+09 

Chemtcal-speclflc 

66.81 

Cancer Inhalation Intake = 424E-04 Noncencer Inhalation Inlake = 2.97E-Q3 

Cancer risk from Ingestion = I'Jr concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from ingeslion = Air concenlratlon x Noncancer Inhalation Intake I Inhalation Reference Dose 

UnHs 

mglm3 

mglkg 

hours/day 

dayslyear 

years 

days 

days 

m3lkg 

m3ikg 

glm2-s per 

kwm3 

Rali<lnale! Intake Equation! 

I 

Reference Model Name 

USEPA,2oo2a Exposure Concentration (mglm3
) = 

USEPA,2oo2b 

(I) CAxETxEFxED 

(2) AT x 24 hours/day 
I 

(3) 

USEPA,I969 CA = (1IPEF + INF) x Cs 

USEPA,I969 

USEPA2004 

USEPA, 2OO2a 

USEPA, 2OO2a 
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: Surface SoiVSubslfl'face Soil 

uri Medium: Surface/Subsurface Soil 

Exposure Rout, Receptor Popu .. ion Receptorfqe ElCpOOUIO Point 

Ingeltion Recreational User Child SWMU29 

0 ..... 1 Reer_Ion., UH' Chid SWMl!29 

Note,: 

1 - The child recreational user is ••• umed to be at the sit, onty. portion d the day. 

TABlE ' .7.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES - CHIUD RECREATIONAL USERS - SOILS 

NSA CRANE, CRANE, INDIANA 

Parameter Paramller Delln.kIn Value 
Code 

CS Chemiclll concenlrlllion in ,01 Max or 95% UCL 

IA-S ingestion Rate 100 

CF3 eonv.,.1on Factor 3 O.OOOO()1 

FI F~ionlngested 0.5 

EF Expo.ure Frequency 26 

EDI ExpooUfO Duration (Ago 0 - 2) 1 

ED2 E..",.... DInIon (fqe 2 - 8) 1 

BW BodrWoIght 15 

AT.o Averaging Time (Canc.r) 25550 

AT-N Averaaina Time Non-Cancer 730 

CS Chemical concentration in ,01 Max or 95% UCL 

CF3 Conversion FlICtor 3 0.000001 

SA Stdn Surface Avaitabte 'or contact 3,300 

SSAF Soil to Skin Adherence Factor 0.0. 
DABS Abaorption Factor Cherrical SpecHk: 

EV Event. Frequency 1 

EF e..",....F_ 26 

EDI ElOpOO<'" 0."""," (Ago 0 - 2) 1 

ED2 Expooure Duration (fqe 2 - 8) 1 

BW BodyWaigh1 '5 

AT-C AvO<Oglng Time (Cone..-) 25550 

AT-N Av ...... ". Trno (Non-CaneOf) 730 

2 • Assume two days a week in warm weather months for reuonable maximum eJlPOSure and one dl)' • week for central tendency expoeure, 

Unil. A"Uonale( Intake EquationI 
Reference Model Name 

n91<9 USEPA. 2002 Intak. ("9'kD'day) • 

"9'day USEPA. lIl03 

kWmg - ~ 11B§IQ~IElIIiE lEg 
unities, (1) BWxAT 

dayalyear (2) 

\'HI'II USEPA. 1989 -- USEPA. 1989 

kg USEPA. '989 

dayo USEPA, '980 

days USEPA,1989 

"9'kg USEPA. 2002 DennaIIy __ DoH ("9'kD'daV) • 

kWmg -
cm2 (') ~xQ~!~!I~~!Q~ IE~I EExW 

mgfcm2/evant USEPA,200. BWxAT 

unttlese USEPA,2004 

.. on1oIday USEPA. 2004 

dayo/yeaI (2) 

years USEPA. 1989 

yo ... USEPA,1989 

kg USEPA,1989 

dayo USEPA, 1989 - USEPA. 1989 

3 . Children will be evaluated as one age group (0 • 8 ye.rs) tOf non-rrutagenlc chemicals. For chemic .. thai act vla the mutageni: mode 01 action, chiktren recreational usere will be evaluated .. two age groupI, 0 - 2 y • .,. end 2 • 8 yea,. in -=cordanca 

_ USEPA'. SuppI .......... Guidone<> 01 .... eesoIng S......,oNIy 1rom EerlyUa ElOpOOu .. 1O Con:_ns (USEPA, 2005). 

~ - Aeaume 50 pen;ent d 10tal body lulfllCe area Is e,.,aMd, U,S. EPA, 2OCW. 

Sources: 

USEPA, 1989: Ri,k AHessment Guidance for Superfund, Volt: Human He.lth Evaluation Manual, Part A. EP"'~0I1-881OSO, 

USEPA, 1993: Supertund's Standard o.t.uIt E~ure Factors for the Central Tendency and Reasonable MuirnJm E~r • . 

USEPA, 2002: Clllculating Upper Confidencelimll. tOl ElIpOIMII'e P'*" CorantTlltiont .. Hazardous W .... Shes. OSWER 9285.8-10, o.c.nw,. 
USEPA, 2004: RiU Assnament Guidanc. for Superfund (Part E, Supplemental Guidance tor Oennel Risk Anesament) Anal. EP~. 

u""lnteg C"'uIet!cme 
Incidental Ingestion Intak. '" (IR-S x CF3 x FI x EF x EO)l(BW x An 

Dermallnteke. (CF3x SA x SSAF x EF x EOY{8W xAn 

Nm.hNtpnlc Ctwnple 

Cancer Ingestion Intake . 6.78E-OG Cancer Oennallntakt • 1.79E-oe 

Mutlp'nlc Chemic'" 

Cancer Ingettlon Intake (Age O· 2) • 3.39E-09 

Concat Ingootion Intake (Ago 2 - &) • 3_39E-OII 

C ....... DormaI "oak. (fqe 0 - 2) • 8.95E-OS 

C_ DormaI Intake (fqe 2 - &) • 8.116E-09 

NSlljW!jinggtnIe CbtrrFeIe 
Noncancer Ingestion Intake. 2.31£-07 

Cancer _ trom ingMtion ,. SoH concentralion x CWICtI' ingestion Intake x Oral Cancer Slope F8CtOr 

Cancef riaJc fmmdennaJ contact .SoiIc:onctntnIdon x Cancer D«maf Intu.. ~ Fector x o.mw Cancer SkIpe F8Ctor 

Hazard Index from Ingestion c Soit concentrMlon x Noncancer Ingntion Intake I Oral Reference Don 

Hazard Index from dermal contact ,. Soil concentration x Noncancer Oermallnteke x Abaotplion FaClor I Dermal Reference Don 

Noncanctr Dermal tnt.1et • e.27E-07 
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~cenarlO Tlmeframe: CurrentiFuture 

~edium: SurfacelSubsuriace Soli 

xposure Medium: Air 

Exposure Route Receptor Poputation 

Inhalation Recreational User 

Notes: 

I - Professional judgment 

Receptor Age Exposure Point 

Child SWMU29 

TABLE 4.8.CTE 

VAlUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAl TENDENCY EXPOSURES· CHILD RECREATIONAL USERS - SOILS TO AIR 

NSA CRANE, CRANE, INDIANA 

Parameter Parameter Definition Value Units 

Code 

CA Chemical concentration In air Calculated mg/m3 

CS Chemical conoantratlon In soli Max or 95% UCL rng.l<g 

ET Exposure Time 2 hours/day 

EF Exposure Frequency 26 days/year 

EDI Exposure Duration (Age 0 - 2) 1 years 

ED2 Exposure Duration (Age 2 - 6) 1 yealll 

AT-G Averaging Time (Cancer) 25,550 days 

AT-N Averaging Time (Non-Cancer) 730 days 

PEF Particulate Emission Factor 1.32E+09 m3A<g 

VF Volatilization Factor Chemical-specific m3A<g 

~ Inverse of mean concentration at 68.81 gIm2-s per 

center of source kghn3 

2 - Assume two days a week In warm wea!her months for reasonable maximum exposure and one day a week for central tendency exposure. 

Rationale! Intake Equation! 
Reference Model Name 

USEPA, 2002a Exposure Concentration (I19'm'l = 
USEPA, 2OO2b 

(1) CAx ET x EF x ED 

(2) AT x 24 hours/day 

(3), USEPA, 1989,2005 

(3), USEPA, 1989,2005 

USEPA,1989 CA = (1IPEF + lNF) x Cs 

USEPA,1989 

USEPA,2002a 

USEPA,2002a 

USEPA, 20028 

3 _ ChNdren will be evaluated as one age group (0 - 6 yealll) for non-mutagenic chemicals. For chemicals !hat act via !he mutagenic mode of action, children recreational USBIlI will be evaluated as two age groups, 0 - 2 years and 2 - 6 years In aocordance 

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vall: Human Health EvaluaHon Manual, Part A. USEPAl54011 -861060. 

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sijes. OSWER 9355.4-24. 

USEPA, 2002b: Calculating UpperConfldence Umits for Exposure Point Concentrations at Hazardous Waste Sitss. OSWER 9265.6-10, December. 

Unillrrl!!!! Calcu1.tiOlll 

Unij Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day) 

Non-Mulagen!c Chem!cals 

Cancer Inhalation Intake = 1.70E~ 

Mutagenic Chemicals 

Cancer Inhalation Intake (Age 0 - 2) = 8.4BE-05 

Cancer Inhalation Intake (Age 2 - 6) = 8.4BE-05 

Cancer risk from Ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from Ingestion = AIr concentration x Noncencer Inhalation Intake I Inhalation Reference Dose 

Noncancer Inhaletion Intake = 5.94E-03 
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enario Timefnwne: Currenc/Fuu. 

ur. Medium: Surface/Subsurface SoH 

Exposure Rout. AecepiOf Populatk)n Rec~orAge ExpOIIUre Point 

Ingestion Recreational User Adull SWMU29 

Oarmal Recr .. ,ion.1 Us.r Adull SWMU29 

TABLE ' .9.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS 

NSA CRANE, CRANE, INDIANA 

Parameter P ....... erOel'lntion Value 
Code 

CS Chemical concentration In toil Max or a5% UCL 

IR-5 Ingestion Rile 50 

CF3 Conversion Factor 3 1.0E-<MI 

FI Fraction Ingested 0.5 

EF EJCpOILur. Frequency 26 

EDl E>q>ooure Duration (Age e -16) 2 

ED2 E>q>oo<n o...a1Ion (Age 1 S - 30) S 

BW BodyWelgh1 70 

AT-C Av..aglng Time (Co ....... ) 2S,S50 

AT-N Averaging Time (Non-cancer) 2SSS 

CS Chemical concentra'llon In toil Max or 95% UCl 

CF3 Conv""on Factor 3 1.0E-06 

SA Skin Surface AvalWtt. 101' Contact 9 ,070 

Unils 

mglkg 

"'I1'day 

kgmg -. 
daytlyear 

yea .. 

'"'" kg 

days 

days 

mgIkg 

k9'mg 
crrQ 

SSAF 501110 Skin Adherence Fac:tOf 0.01 rT9cm2/event 

DABS Abtorptlon Factor Chomical SpocH~ unmesa 

EV Eve"" Frequency 1 ...,.ntalday 

EF E_Froquency 26 dayoIy-

EDl E_oe DIl,1dIon (Age e - 16) 2 yoon 

ED2 ElcpOlure Duration (Age 16 - 30) 5 yea,. 

BW BodyWolghl 70 kg 

AT-C Avwaging Time (Cancer) 25,550 days 

2,555 --- AT~ ~eragIng TImo{Non-c.nce,) "--- - - days 

NOles: 

t - The adult recre.,ional u •• r is auumed to b. at the sit" only a portion of the day. 

2 - Assume tIM) days a weak in warm weather months for reasonable maximum e)lpoeure and on. d.,-. week for central tendency elCp08ura. 

RldtonaMi' InIal<eEquaIionI 
Reference Model Name 

USEP .... 2002 Inlak. (mglkglday) _ 

USEP .... l993 

- Qfi IlfIi • {;IE3 II Eilli !;E I IiC 
(1) BWxAT 

(1) 

(3), USEPA, 1989, 200S 

(3), USEP .... 1989, 2005 

USEP .... l989 

USEPA,l969 

USEP .... 1989 

USEPA,2002 DarmaIy Absorbed DOH (mglkglday) _ 

-
(') ~1~f;JlIi5~!~~IC.!afj lJli:tI~EI~ 

USEPA,~ BWxAT 

USEP .... ~ 

USEPA,~ 

(1) 

(3), USEPA, 1969,2006 

(3), USEPA, 1969, 2005 

USEPA,l969 

USEP .... 1989 

- USEP .... l989_ -- -

3 - Adults wiN be avatulded as one age group (7 - 30 years) for non-mutagenic chemicals. For ch&rnicale that act via lhe rnulagenic'mode of action, adutI feCrullonai US81'S will be evalual&d as two. groupe, 7 - '6 yem and 16 - 30 yura In accordance 

_ USEPA'. ~aI Guidance 01 Aooosoing S~ I",", EorlyU. ~ '0 Coroinogono (USEPA, 2005). 

~ - Assume that head, .rna, handa, ~r lege, and'_ ar •• ,;poaed. U.S. EPA, 19V7. 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 : Human Health Evaluation Manual, Part A. EP~1...a6lO60. 

USEPA, 1993: Superfund Standard D".ull Expoeure FactQB for the Central Tendency and Reasonable Maximum EJq>08ure. 

USEPA. 2002: caJcutaling lJppaf Confidence limh lor E~ Point Concentr.oona at Hazardous Waite Shea. OSWER 9285.6-10, December. 

USEPA, roo.: Risk Aaeasment Guldanc:. lor Superfund (Part E, Supplementa' Guidance tor Dermal Fhk AaseumenI) Final. EPM-W(f\I99IOO5. 

Unh 'nt.", C.'ey""e'" 

Incidentallngaatlon Intake = (IR-S x CF3 x A )( EF x EOV(BW x AT) 

Oennai Intake ., (CF3 x SA x SSAF x EF x eoY(BW x AT) 

Noo-ftMegeojc CbtrnF* 
Cancer Ingestion Intake ., 2.s..E-09 Cancer O.rmallnlake ., 9.23E-09 

Wlglnjc Cbtmgl. 

Cane., I_on ln1ako(Ago 6 -16) _ 727E-l0 ConcorDermaI ... 1co (Agee -16) _ 2.S4E-OO 

C"""", "'-Ion Intoleo Age 16 - 30) _ 1.B2E-OO Cancer DoomoI_o (Age 16 - 30) _ S.68E-OO 

Nqnr,trclnqqtnf CbernjceM 

Noneaneer Ingestion huk ... 2.S4E..()8 

Cancer risk from Ingestion = Soil concentration )( Caneer Ingestion Intake x Oral Cancer Stopa FIdOr 

Cancer riM from dermal contact . SoiIconcentndton x Cancel 0etmeI tnlake x ANorption Factor x Dermaf Cancef SkIpa Fcar 

Hazard Index from ingestion = Soil ~1Ition x Noneancar tngntion Intak.1 Or. Reference DoN 

Hazard Index from dermal contact • Soil concentration x Noncancer Dermallntaka x Absorption Factor I 0.11T8I ReI .... nce DoH 

Noncanc., OennaIlntaka • 9.23E-08 
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~
cenario Tlmeframe: Curren1iFulUre 

edium: Surface/Subsurface Soil 

xposure MedIum: Air 

Exposure Rou1e Receptor Population 

Inhalation Recreational User 

Notes: 

Receplor Age Exposure Point 

Adult SWMU29 

TABLE 4.10.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS TO AIR 

NSA CRANE, CRANE, INDIANA 

Parameter Parameler Definition Value Units 
Code 

CA Chemical concentration In air Calculated mwm3 

CS Chemical concentration In soil Max or 95% UCL mg/kg 

ET Exposure Time 2 hou""day 

EF Exposure Frequency 26 dayslyear 

EDI Exposure Duration (Age 6 - 16) 2 years 

ED2 Exposure Durallon (Age 16 - 30) 5 years 

AT-C Averaging Time (Cancer) 25,550 days 

AT-N Averaging TIme (Non-Cancer) 2555 days 

PEF Par1lculate Emission Factor 1.32E+09 m3I1<g 

VF VoIali1izalion Factor Chemlcat-spoclfic m3lkg 

OIC Inversa of mean concentration al 68.81 g/m2-sper 

center of source kg/m3 

1 - Professional judgment. Assume four days a week In wann weather months for RME and two days a week for CTE. 

Rationalel Intake EquatiOn! 
Reference Model Name 

USEPA,2oo2a EJ<IlOSure Concentration (mwm,,) = 

USEPA, 2oo2b 

(1) CAxETx EFxED 

(2) AT x 24 hou""day 

(3), USEPA, 1989,2005 

(3), USEPA, 1989,2005 

USEPA, 1989 CA = (1IPEF + lNF) x Cs 

USEPA, I989 

USEPA, 2oo2a 

USEPA,2oo2a 

USEPA,2oo2a 

2 - Adults wltl be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals thaI act via lhe mutagenic mode of action, adull recreational u .. rs wilt be evalua1ed as two age groups, 7 -16 years and 16 - 30 years In accordance 

with USEPA's Supplemental Guidance of Asaasslng Susceptibility from Ealfy-Ufe Exposure to Can:inogens (USEPA, 200s). 

Sources: 

USEPA, 1989: Risk Assessmenl Guidance for Superfund. Vol 1 : Human Health Evaluation Manual. Part A. USEPAl54OI1-861060. 

USEPA, 2oo2a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

USEPA, 2oo2b: Calculating Upper Confidence Umlts for Exposure Point Concentrations at Hazardous Was1e SItes. OSWER 9285.6-10, December. 

Unit fnll ... C.fcufltion. 

Unll Exposure Concenlratlon = (ET x EF x ED)/(AT x 24 hou""day) 

Non-Mutagenic Chemicals Noncarcinogenic Chemicals 

Cancer Inhalation Intake = 5.94E-04 

Mutagenic Chemicals 

Cancer Inhalation Intake (Age 6 - 16) = 1.70E-04 

Cancer Inhalation Intake (Age 16 - 30) = 4.24E-04 

Cancer risk from Ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index from Ingestion = Air concentration x Noncancer Inhalallon Intake I Inhalation Reference Dose 

Noncancer Inhalation Intake = S.94E-03 

I 

I 

I 

! 
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Sut1'ace SoIllSubsurla08 SoIl 

Meclum: SUrfacelSubsurfaC8 SoU 

E>q>Osure Reule Receptor PopUa1Ion 

~ --.. 

Dermal ResIden1 

Not •• : 

Rocop1or AfIII Exposure PoIn1 

CMd SWMU29 

CNld SWMU29 

TABt.E4.".CTE 

VALUES USED FOR DAILY INTAKE CALCUlATIONS 

CENTRAL TENDENCY EXPOSURES - CHIlD RESIDENTS - SOILS 

NSA CRANE, CRANE, INDIANA 

Pa'- Parame1er DoIInItIon Voluo 

~ 

CS ~c:<>nc:<InI!aIIlnsoi Max or 95% UCl 

IR-8 "-"'"'- lCO 

CF3 Caw...ton Faclor 3 U)E-08 

FI F_~ 1 

EF E>q>OSUI8 Fnoquoncy 234 

EDI E>q>OSUI8 DuraIkln (AfIII 0 - 2) 1 

ED2 ElCpC)IIIn Durallcn (Age 2 - 6) 1 

BW IIodyWoI\11I 15 

AT-C Averaging TIme (Cancel') 25,550 

AT-N A_no 11 ... (Non-Cancer) 730 

CS Chomlcol concan1ra11onln I0Il Max or 9S". UCl 

CF3 Caw""",," Fae10r 3 lE-08 

SA Skin SUrtaoe Avllllllable tor Contact 2,BOO 

SSAF Sell 10 SIdn _ Factor 0 .04 

DABS AI>ooopIIon Faclor ~Sp<dc 

EV E_ Fnoquoncy 1 

EF E_Fnoquoncy 234 

EDI Expooure IlurIIIon (Age 0 - 2) 1 

ED2 Expooure DunIIon (Age 2 - 6) 1 

BW IIodyW~ 15 

AT-C A_ng 11m. (cence~ 25,550 

AT-N A""reglng 11mo (Non-cencer) 730 

UnI1a - 1n1ak. EquoIIonI 
ReIenInc:e Modo! Nom. 

~ USEPA. 2002 - (mg.1cglday) • 

fI9'doy USEPA. 1993 

~g - Q§11E§!WIEllfiFIEQ - USEPA. 1993 BWxAT 

~ USEPA,I993 

Y'" (1), USEPA, 1989, 2005 

Y ..... (1), USEPA, 1989, 2005 

kg USEPA,I989 

cloys USEPA,I_ 

cloys USEPA,I989 

m~ USEPA,2OO2 Donnolly _ Dose (mg.l<g/day) = 

kghng --
cm2 USEPA,2004 cax CEax~ I aWl g§§1~1 EE I Ell 

m¢m2Jev0lt USEPA,2004 fJW xAT 

..- USEPA, 2004 

-.Jdoy USEl'A, 2004 

~ USEPA. 1993 

yea .. (1), USEPA. 1989, 2005 

years (1), USEPA, 1989,2005 

kg USEPA,I989 

deys USEPA,I989 

deys USEPA,19ag 

1 ~ ChIldren will be evaluated 8S one age group (0 - 6 years) for non..fTIutagen6c ch9mk:als. For chemtcals that act vla·the mutagenic mode of action, resldenttal chlldnM1 will be eYaluated as two age groups. 0 - 2 years and 2 - 6 years In aocord8noe 

with USEPA'. S~ontal Guide""" of Assessing Sutcepllblll1y'rom EIII1y-lJIo E>q>OSU'" to Carcinogens (USEPA, 2005). 

Sources: 

USEPA, 1_: RIsk A_ ~ lor ~und. Vol 1 : Human HeaIII1 Evaluallon MaruaI, Part A. EPA/54OII-88106O. 

USEPA. 11193: ~ StMdard DoIaUt ElCpOOUI8 Factors lor ... CenInII T..-.cy and ReasonaIlIe MaxImun E_, 

USEPA, 2002: C*tAaIIng l.We< ea-.:e limb lor E>q>OSUI8 PoIn1 ConoonIJaIIons at _ W_ SIleo. OSWER 9285.0-IO,~. 

USEPA, 2004: Risk A ............ ~,OI'~ (part E, ~ ~ IorDetmal RlskAssMomanl) Fino!, EP_. 

Un! IntIIaI Ctlqtleltant 

IncIdonIaIIngostIon ln1ako . (IA-S x CF3 x FI x EF x EDY(BW x An 

Dennollnlake = (CF3 x SA x SSAF x EF x EDY(BW x An 

Ngo-Mu •• tw!k; CIwn!ceI' 

Cancer IngosIIon Inlako. 1.22E.()7 Cancer Donnallnlako. 1,37E.()7 

MyIarMlic ctwnkialt 
cencer Ingosiion Intake (Age 0 - 2) = 6.' lE-08 

cencer IngoatIon Intake (Age 2 - 6) = 6.11 E-08 

Cancer Donna! """"" (Age 0 - 2) • 6.94E-09 

Cancer Donnallnlako (Age 2 - 6) = 6.94E-09 

Noo"an:*lOOOIlic Chomlcola 

Noncancor ~ Intake = 4.27E-06 ~ DonnoI_. 4.79E-09 

C-- ..... horn IngoatIon • SeII __ x CancoIIngMIIcn '"""'" x 0lIl CancoISiopo Foeto< 

C-- ..... horn _ cooIad • Sol c:oncenInIIIon x car- DetmaI_ x AboorpIon Factor x DetmaI canoor SIopo Factor 

_Indox horn IngMIIcn • SOlI """'"""'" x Nonconoor IngMIIcn _I 0lIl Reference Dooo 
_Indox horn _ conIad = SOlI conconInIIIon x Noncancor DonnoI_ x AboorpIIon Factor 1 eom._ Dooo 
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JscenariO Timeframe: Future 

t'Aedlum: SurtacelSubsurtace Soli 

xposure Medium: Air 

Exposure Reul9 Receptor Population 

Inhalation Resident 

Notes: 

Receplor I'qe Exposure Point 

Child SWMU29 

TABLE 4.12.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - SOILS TO AIR 

NSA CRANE, CRANE, INDIANA 

Parameter Parameter Definition Value 
Code 

CA Chemical concentration In air Calculated 

CS Chemical concentration In soil Max or 95% UCL 

ET Exposure Time 24 

EF Exposure Frequency 234 

EDt Exposure Duration (Age 0 - 2) , 
ED2 Exposure Duration (I'qe 2 - 6) 1 

AT-C Averaging Time (Cance~ 25,550 

AT-N Averaging Tome (Non-Cancer) 730 

PEF Particulate EmIssion Factor ' .3'6E+09 

VF Volatiftzation Factor Chamlcal-specffic 

eve Inverse 01 mean concenlralion at 66.81 

center of source 

Units Rationale! Inl9ke Equallonl 
Reference Model Name 

m\im3 USEPA, 2oo2a Exposure Concentration (m\im3) = 

mg/kg USEPA, 2oo2b 

hoursIday USEPA, 1993 CA. ETx EF. ED 

dayslyear USEPA,I993 AT. 24 hour!ilday 

years (I), USEPA, 1989, 2005 

years (I), USEPA, 1989,2005 

days USEPA,1969 CA = (1IPEF + 'NF). Cs 

days USEPA, '969 

m31kg USEPA, 2OO2a 

m31kg USEPA, 2002& 

W!n2-sper USEPA, 2oo2a 

kw'm3 

1 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode 01 action, residential children will be evaluated as two age groups, 0 - 2 years and 2 - 6 years In accordance 

with USEPA's Supplemental Guidance 01 Assessing Susceptibility from Early-Lile Exposure to Carcinogens (USEPA, 2005). 

Sources: 

USEPA, 1989: Risk Assessment Guidance for Supertund. Vol I: Human Health Evaluation Manual, Part A. USEPAl54011-861060. 

USEPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

USEPA, 1994: USEPA Region I Risk Updates, August 1994. 

USEPA, 2oo2a: Supplemental Guidance for Developing Soil Screening Levels for Supertund Sites. OSWER 9355.4·24. 

USEPA, 2oo2b: Calculating Upper Confidence UmIIs for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December. 

Unit Intak. C.1cu!1lion! 

Unit Exposure Concentration = (ET. EF • ED)/(AT • 24 hour!ilday) 

Non-Mutagenic Chemicals 

Cancer Inhalation Intake = 1.63E-02 

Mutagenic Chemicals 

Cancer Inhalation Intake (Age 0 - 2) = 9.16E-03 

Cancer Inhalation Intake (Age 2 - 6) = 9.16E-1l3 

. Cancer rlsk from Ingestion = Air concentration. Cancer Inhalation Intake. Inhalation Cancer Slope Faclor 

Hazard Index from Ingestion = Air concentration. Noncencer Inhalation Intake I Inhalation Reference Dose 

NooClrclnogenJc ChemiCAls 

Noncancer Inhalation Intake = 6.41 E-OI 
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Ire MedIum: SUrface/Slb;ul1ace Sotl 

E_Rou1e Roceptor PopuIa1Ion RacopIor Aqo Exp0sur8 Point 

Ingesb -- A<UI SWMU29 

Domla/ Ro_ Ad SWMU29 

NotH: 

TABlE 4.13.CTE 

VALUES USED FOR DAILY INTAKE CALCUlATIONS 

CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - SOILS 

NSA CRANE, CRANE_ INDIANA 

Par...- _DeInI1Ion Value 
Codo 

CS ChomIcal_lnsol Max 0< 95% UCl 

IA-S tngooIon- 50 

CF3 COrw_ Factor 3 UlE-06 

A FlIIGUontngooled I 

EF E_F""'*"'Y 234 

EDI E_ 0\nt10n (Age 6 -16) 2 

ED2 E_ .. Dunl1lon (Aqo 18 - 30) 5 

BW BodyWeI\1l1 70 

AT-C Averagtng TIm. (cance~ 25,550 

AT-N Averaging. TIme (Non-cancer) 2,555 

CS ChemlcaJ oonoentraUon In soil Max or 95% UCl 

CF3 COrwOlwlon Factor 3 1.(lE-08 

SA SkIn Surface Av_Io<eoract 5,700 

SSAF 80110 SkIn ~ Faclor 0 .01 

DABS ~Factor cr..o.- SpedIc 

EV E_ F""'*"'Y I 

EF E_F""'*"'Y 234 

EDI EJ<pOtUre Duntton (Aqo 6 - 16) 2 

ED2 EJ<pOtUre DunI1Ion (Age 16 - 30) 5 

BW BodyWoJ4". 70 

AT-C Avoqg1ng TIm. (C8nc8r) 25,550 

AT-N AvorUna TIm. (Non-Cancer) 2,555 

UnI1s - Intak. E"""""" 
Rofereneo _Name 

n91<g USEPA, 2002 1n1aka(~) . 

mWdaY USEPA, 1993 

~ - ~lmIQEi!.!EII~x~g 

untGess USEPA,I993 OW.AT 

dayslyaar USEPA,I993 

y ... (I), USEPA, 1989,2005 

yeoro (I), USEPA, 1989,2005 

kg USEPA,I989 

days USEPA,I989 

days USEPA,I989 

rng.1<g USEPA,2002 DormaHy _ Dose (mgl1<g!doy) = 
kg.\ng -
an2 USEPA,2004 "§XWISi! 1S:StaE1 ~I ~I EEl EC 

fn9'cm2/8vonl USEPA, 2004 BW.AT - USEPA, 2004 

.....-y USEPA, 2004 

days/yOar USEPA, I993 

yeoro (I), USEPA, 1989,2005 

y.- (I), USEPA, 1989, 2005 

kg USEPA, 1989 

days USEPA,I989 

daY8 USEPA,I969 

1 - Adults wHl be &valuated as one age group (7 - 30 years) for norHnutagen6c chemicals. For chemicals that act via the mutagentc mode of acUon. restdentlal adIJts will be ev.tuated as two age groups. 7 - 16 years and 16 - 30 years tn accon:tanc::e 

with USEPA'. Supplomontal Gutdarlce 01 Assessing SUOC<Iptiblll1y lrom Early-Ufo E_1o C8rdnogons (USEPA, 2005). 

Sources: 

USEPA, 11189: RIsk AssoesmenI ~ lor Supernrd. Vol I : HIonon _ Eveluo1loo MaruaI, Part A. 

USEPA, 1993: Supernrd S1andard IleIaUI EJI!XlSU'8 Foclora lor tho ConI"" TendOncy and _ Maldmum EJI!XlSU'8. 

USEPA, 2002: C8I<:UelIng Upper COo**">e UmIts lor EJ<pOtUre PoInt eo.-1InIIIons at Hazardous waste _ . OSWER 92M.~IO. 

USEPA, 2004: RIsI< AssossmonI ~ 10< Supernrd (part E , SU!Jlllemonlol ~ lor OomIOIRIsI< _) FInal. EP_. 

UnlInI* cmeWtqnt 
tnc:tdonIaIlngesb _ • • (IA-S x CF3. FI • EF. EDV(OW • AT) 

Domlal Intake = (CF3. SA. SSAF. EF. EDV(BW • An 

Non-Mutagan!c QwNr.eI. 

cancer Ingestion Intake • 4.56E.08 Cancer Oennallntake • S.22E-08 

Mytog«ttc Chemical. 

Cenc:er Ingoetlon Intake (Age 6 -16) = 1.3IE-08 

cancer Ingestion Intake (Ago 16 - 30) = 3.27E.08 

Cancer Domlallntoko (Ago 6 - 16) • 1.49E.08 

cancer Donna/Intake (Ago 16 - 30) = 3.73E.08 

Nonparctno<w)Ic ctwnlcol• 

Noncancor tngooIon _ • 4.56E.()7 

cancer """ from Ingootion • 801_ x cancer tngosIIon -. • ()nj cancer Slope Faclor 

cancer """ from _ conIIIcI = Sol conoonIraIIon • C8ncor _-.. ~ Faclor. DormaI cancer Slope Faclor 

HazartI Indo. from tngosIIon = Sol c:onconInIIIon • __ tngooIon In1aka I ()nj ReI""""", Ilooa 

__ ""'" dermal conIacI = SOl oonc:onIroI1on. ~ DonnaI_ x ~ Faclor I DerrnaI_1looa 

Noncancor Donna! _ • 5.22E'()7 
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~
cenariO Tlmeframe: Future 

edium: SurtaceJSubsurtace Soli 

xposure Medium: Air 

Exposure Route Receptor Population 

Inhalation ResIdent 

Notes: 

Receptor Age Exposure Point 

Adult SWMU29 

TABLE 4. I 4.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - SOILS TO AIR 

NSA CRANE, CRANE, INDIANA 

Parameter Parameter Definition Value 
Code 

CA Chemical concentnItIon In air GalaJlated 

CS Chemical concentration In sol Max or 95% UCl 

ET Exposure Ttma 24 

EF Exposure Frequency 234 

EDI Exposure Duration (Age 6 - 16) 2 

ED2 Exposure Dura~on (Age 16 - 30) 5 

AT-C Averaging Time (Cancer) 25,550 

AT-N Averaging Time (Non-Cancer) 2555 

PEF Particulate Emission Factor 1.316E+09 

VF VoIatiNzation Factor Chemical-specific 

Q/C Inverse 0/ mean concentration at 68.81 

center 01 source 

Unl1s Rationale! Inteke Equation! 
Raference Model Name 

mWm3 USEPA, 2OO2a Exposure Concenlration (mwm1 = .g 
USEPA, 2OO2b 

hoursIday USEPA,I993 CAx EIx EF x ED 

dayslyear USEPA,I993 AT x 24 hours/day 

years (I), USEPA, 1989,2005 

years (I), USEPA,I989, 2005 

days USEPA,I989 CA = (lIPEF + INF) x Cs 

days USEPA,1969 

m3lkg USEPA, 2002a 

m3ikg USEPA, 2002a 

!¥m2-sper USEPA, 2OO2a 

kg/m3 

I - Adults wi" be evaluated as one age group (7 - 30 years) 'ornon-mutagenlc chemicals. For chemicals that act via the mutagenic mode 0/ action, residentlaladul1s wiN be evaluated as 1W0 age groups, 7 - 16 years and 16 - 30 years In aocordance 

with USEPA's Supplemental Guidance 01 Assessing Susceptibility'rom Eaity-U'e Exposure to Carcinogens (USEPA, 2005). 

Sources: 

USEPA, 1989: Risk Assessment Guidance 'or Superfund. Vol I : Human Health Evaluation Manual, Part A. USEPN54011-861060. 

USEPA, 1993: Supertund Standard De'ault Exposure Factors 'orthe Central Tendency and Reasonable Maximum Exposure. 

USEPA, 2002a: Supplemental Guidance 'or Developing Soil Screening Levels 'or Supertund Sites. OSWER 9355.4-24. 

USEPA, 2002b: Calculating Upper Confidence Umits 'or Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake C"cutatlont 

Unit Exposure Concentration = (ET x EF x ED)I(AT x 24 hours/day) 

Non-Mutagenjc Chemicals No!!carc!nogenlc Chemicals 

Cancer Inhalation Intake = 6.4IE'()2 

Mulaoorjc Chemicals 

Cancer Inhalation Intake (Age 6 - 16) = 1.83E'()2 

Cancer Inhalation Intake (Age 16 - 30) = 4.58E'()2 

Cancer risk .rom ingestion a Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor 

Hazard Index 'rom Ingestion = Air concentration x Noncancer Inhalation Intake 1 Inhalation Re'erence Dose 

Noncencer Inhalation Intaka = 6.41 E-OI 
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RAGS Part D Table 5 

Non-Cancer Toxicity Data 



Table No. 

LIST OF TABLES 

RAGS PART D TABLE 5 

NON-CANCER TOXICITY DATA 

5-1 Non-Cancer Toxicity Data - Oral/Dermal 

5-2 Non-Cancer Toxicity Data - Inhalation 
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Chemical Chronlcl 
of Potential Subchronic 

Concarn 
Value 

ISemivolatile Oraanic Compounds 
Benzo!a anthracene NA NA 
BenzOiB lovrene NA NA 
Benzo!b fluoranthene NA NA 
Dibenzo s,h anthracene NA NA 
Indeno 1 2 3-cdlovrene NA NA 

Notes: 

Oral RfD 

Units 

NA 
NA 
NA 
NA 
NA 

TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 
SWMU 29 - PCP DIP TANK, BUILDING 56 AREA 

NSA CRANE, CRANE, INDIANA 

Oral Abaorption Absorbed RfD for Derma ... ·' 
Efficiancy 

for Dermal!" Value Units 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

DefinRions: 

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for 

Dermal Risk Assessment) Interim. EPAl5401R199/005. 

NA = Not Available. 

2 - Adjusted dermal RID = Oral RID x Oral Absorption Efficiency for Dermal. 

Primary Combined RfD:Target Organ(s) 
Target UncertaintylModifying 

Organ(s) Factors 
Source(s) Date(s) 

IMMlDDNYVYI 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
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Chemical Chronlcl 

of Potential Subchronlc 

Concern 

!semivolatile Oraanic Compounds 

Benzo(a)anthracene NA 

Benzo(a)pyrene NA 

Benzo(b)fluoranlhene NA 

Dibenzo(a,h)anthracene NA 

Indeno(1,2,3-cd)pyrene NA 

Notes: 

1 • Extrapolated RfD = RIC *20m3/day 170 kg 

Definitions: 

NA = Not Applicable 

TABLES.2 
NON-CANCER TOXICITY DATA -INHALATION 
SWMU 29 - PCP DIP TANK, BUILDING 56 AREA 

NSA CRANE, CRANE, INDIANA 

Inhalation RfC Extrapolated RfOI') Primary 

Target 

Value Unite Value Unite Organ(s) 

NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

Combined RfC : Target Organ(s) 

UncertaintylModlfying 

Factors Source(s) Oale(s) 

(MMlDOIYYVY) 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
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Table No. 
6-1 

6-2 

LIST OF TABLES 

RAGS PART D TABLE 6 

CANCER TOXICITY DATA 

Cancer Toxicity Data - OralIDermal 

Cancer Toxicity Data - Inhalation 
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Chemical Oral cancer Slope Factor 

of Potential 

Concern Value Units 

~lvolatlle Organic Compounds 
Benzo/alanthracene(J) 7.3E-Ol Jm!Vkgldavr' 
Benzo/a)pyrene(3) 7.3E+OO (moIkafdavr' 
Benzolblftuoranthene(3) 7.3E-Ol Jm!Vkgldavr' 
Dibenzo(a h)anthracene(3) 7.3E+OO (moIkafdavr' 
Indenoll.2.3· (3) 7.3E-Ol -1 

Notes: 

TABLE 6.1 

CANCER TOXICITY DATA - ORALJDERMAL 

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA 

NSA CRANE, CRANE, INDIANA 

Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence.' 

EffICiency for Dermaf') cancer Guideline 

for Dermarl ) Value Units Description 

1 7.3E-Ol (mglkgldavr' B2 1 Probable human carcinogen 
1 7.3E+OO (malkafdavr' B2 1 Probable human carcinogen 
1 7.3E-Ol (mglkgldavr' 82 1 Probable human carcinogen 
1 7.3E+OO (mafkafdavr1 821 Probable human carcinogen 
1 7.3E-Ol Imafkofdavrl B2 1 Probable human carclnooen 

1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPN5401Rf991005. 
2 - Adjusted cancer slope factor for dermal = Oral cancer slope factor 1 Oral absorption efficiency for dermal. 
3 - Carcinogenic PAHs are considered to act via the mutagenic mode of action. Thesechemlcals are evaluated in accordance with USEPA's Supplemental Guidance 

for Assessing Susceptibility from Early-Life Exposure to carcinogens (2005). 

IRIS = Integrated Risk Information System. 

Oral CSF 

Source(s) Date{s) 
(MMlDDlVYVV) 

USEPA(l) 711993 
IRIS 21112012 

USEPA(I) 711993 
USEPA(I) 711993 
USEPAll1 711993 
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Chemical Unit Risk 

of Potential 

Concern Value Units 

!Semlvolatlle Organic Compounds 

aenzo(a)anthracene(2) 1.1E-04 (ua/m3r 1 

j:lenzo(a)pyrene(2) 1.1E-03 (ua/m3r 1 

Benzo(blfluoranthene(2) 1.1E-04 (uglm3r 1 

Dibenzo(a,hlanthracene(2) 1.2E-03 (ua/m3r1 

Indeno(1 23-cdlovrene(2) 1.1E-04 (ua/m3r1 

Notes: 

1 - Inhalation CSF = Unit Risk· 70 kg 120m3/day. 

TABLE 6.2 
CANCER TOXICITY DATA -INHALATION 

SWMU 29 - PCP DIP TANK, BUILDING 56 AREA 
NSA CRANE, CRANE, INDIANA 

Inhslatlon Cancer Weight of Evidencel 

Slope Factor(1) Cancer Guideline 

Value Units Description 

3.9E-01 (mg/kg/dayr1 NA 

3.9E+00 (malka/davr1 NA 

3.9E-01 (mg/kgldavr1 NA 

4.2E+00 (mg/kgldayr1 NA 

3.9E-01 (ma/ka/davr1 NA 

2 - Carcinogenic PAHs and are considered to act via the mutagenic mode of action. These chemicals are evaluated in accordance with USEPA's 

Supplemental Guidance for Assessing Susceptibility from Early-Ute Exposure to Carcinogens (2005). 

Definitions: 

NA = Not Available. 

Cal EPA = Califomia Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009. 

Unit Risk: Inhalation CSF 

Source(s) Date(s) 

(MMlDDIYYYY) 

Cal EPA 9/2009 

Cal EPA 912009 

Cal EPA 912009 

Cal EPA 9/2009 

Cal EPA 9/2009 
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LIST OF TABLES 

RAGS PART D TABLE 7 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

Table No. 

Reasonable Maximum Exposures 

7.1.RME Construction Workers 

7.2.RME Industrial Workers 

7.3.RME Adolescent Trespassers 

7.4.RME Child Recreational Users 

7.S.RME Adult Recreational Users 

7.6.RME Child Residents 

7.7.RME Adult Residents 

7.1.CTE 

7.2.CTE 

7.3.CTE 

7.4.CTE 

7.S.CTE 

7.6.CTE 

7.7.CTE 

Central Tendency Exposures 

Construction Workers 

Industrial Workers 

Adolescent Trespassers 

Child Recreational Users 

Adult Recreational Users 

Child Residents 

Adult Residents 



Medium Exposure Medium Exposure Point Exposure Route 

Surface Soil Surface Soil PCP Drip Tank lnges1ion 

Exp. Route Total 

Derma! 

E;wp. Route T etal 

Exposure Point Total 

E)CJ>OSure Medium Total 

AI, PCP Drip Tank Inhalation 

E;wp. Route Total 

Exposure Point Total 

Exposure Medium Tota l 

Medium Total 

Subsurtace Solf SUbsurface SoIl pcp Drip Tank Ingestion 

E;wp. Route Total 

Dermal 

Exp. Route T oIal 

Exposure Point T olal 

E~sLKe Medium Total 

AI, PCP Drip Tank Inhalation 

Exp. Route T oIal 

Exposure Point Total 

E;wposure Medium Tolal 

Medium Total 

TABLE 7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSA CRANE, CRAN E, INDIANA 

PAGE 1 OF 1 

Chemical of EPC Cancer Risk Calculations 
Potenlial Concern Value Units Intake/Exposure Concentration CSFlUnl Risk 

Value Units Value Units 

Benzo(a)anthracel"l8 0.150 "'9'1<9 4.2E-09 (mgl1<"'day) 7.3E·Ol (mglltgldayr l 

Benzo(a)pyrene 0. 160 mglkg 4.4E·09 (mgl1<"'day) 7 .3E+OO (m!}'kgldayr' 
Benzo(b)fluoranthene 0.260 mwkg 7.2E-09 (mglkg/day) 7. 3E·Ol (m9'kgldayr ' 

Dlbenzo(a,h)anthracene 0.033 mglkg 9.1E- l0 (mglkglday) 7.3E+OO (mglko/davr' 

Benzo(a)anthfacene 0.150 mgikg 1.6E-09 (mgIk",day) 7.3E.()1 (mglkgldayr' 

Benzo(a)pyrene 0.160 mglkg 1.7E-09 (mgIk",day) 7.3E+00 (mglltgfdayr' 
Benzo(b)fluoranthene 0.260 mglkg 2.SE-09 (mglkglday) 7.3E-O l (mglkg/dayr' 

Dlbenzo(a,h)anthracene 0.033 mglkg 3.6E- l0 (mglk",day) 7 .3E+00 (mglkg/dayr' 

Benzo(a)anthracene 1.1E-7 mg/m3 2.2E- l0 (rnglm3
) 1.1E·04 (u!;)'m r' 

eenzo(a)pyrene 1.2E-7 mglm' 2.3E· !O (mglm3
) 1.IE·03 (uglm'r' 

Benzo(b)fluoranthene 1.9E-7 mglm' 3.SE-l0 (mglm') 1.I E·04 (ug/mar' 

OlbenZO(a,h)an1hracene 2.5E-8 moIm' 4.SE· 11 (mo/mi 1.2E·03 (uo/mi " 

Benzo(ll)anthracene 0.270 mglkg 7.SE·og (mglkglday) 7.3E·OI (m~9'daYr' 
Benzo(a)pyrane 0.240 mglkg 6.6E-09 (mgIk",day) 7.3E+OO (mglk",dayr' 
Benzo(b)l luoranthene 0.310 mglkg 8.6E-09 (mgIk",day) 7.3E·Ot (mglkgldayr' 
Dibenzo(a,h)anthracene 0.047 mglkg 1.3E-09 (mglk",day) 7.3E+00 (mglkgfdayr' 

Indeno(I ,2,3-cd)pyrene 0.110 mglkg 3.0E·og (mglk",day) 7.3E·Ot (mglko/davr' 

Benzo(a)anthraC4:1ne 0270 mgikg 2.9E-09 (mglkglday) 7.3E·Ol (mglkgldayr' 

8enzo(a)pyrene 0240 mglkg 2.6E-09 (mgIk",day) 7 .3E+00 (mglkgldayr' 

BenZo(b)fluoranthene 0.310 mglkg 3.3E·09 (mgl1<",day) 7.3E-Ol (mglkgldayr' 
Dibenzo(a,h)anthracene 0.047 mglkg 5.1E-10 (mglk"'day) 7 .3E+OO (mglkgldayr' 

Indeno(I ,2,3-cd)pyrene 0.110 mglkg 1.2E-09 (mgIk",day) 7.3E·Ot (mglkgldayr' 

Benzo(a)anthracene 2.0E-7 mg/m3 3.9E-l0 (mglm' ) 1.1E·04 (uglm'r' 

Benzo(a)pyrene 1.8E-7 mglm' 3.5E· l0 (mglm') 1.1E·03 (uglm'r' 
Benzo(b)fluoranthene 2.3E-7 mgIrn' 4.5E-l0 (mglm') 1.1E·04 (u",m'r ' 
Dlbenzo( a,h)anthtacene 3.5E-8 mgIrn' 6.9E· l1 (mglmi 1.2E·03 (uglmi " 

Indena( I ,2,3-cd)pyrene 8.2E·B mglm' I .SE· 10 (molmi 1.1E-04 (uglm'r' 

Total of Receptor Risks Across An Media 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration R!DlAfC Hazard Ouotlent 

Value Un. s Value Units 

3.0E-09 2 .9E-07 (mglkglday) NA (mgIk",day) .. 
3.2E-OB 3.1E·07 (mglkglday) NA (mglk",day) .. 
5.3E·Oe 5.0E·07 (mglkglday) NA (mglkglday) .. 
6.7E·00 6.4E·08 (mgIk"'day) NA (mglk",day) .. 
4.7E-08 .. 
1.2E·09 1.1E-07 (mglkglday) NA (mglkglday) .. 
1.3E-OS 1.2E-07 (mglkglday) NA (mglkglday) .. 
2.0E·09 2.0E·07 (mglk",day) NA (mglkglday) .. 

I 2.6E·09 BE·OS (mglkglday) NA (mglkglday) .. 
I .SE-OB .. 
6.6E-08 .. 
6.6E-08 .. 
2.4E· l 1 1.5E-08 (mgfml

) NA (mglm' ) .. 
2.6E-IO 1.6E-OS (mgfm3

) NA (mglm' ) .. 
4.2E-II 2.7E-08 (mglm') NA (mglm'l .. 

I 5.8E· 11 3.4E-OO (mglm'l NA (motm'l .. 
3.SE- l 0 " 

3.8E-l0 .. 
3.8E· ' O .. 
6.6E·08 .. 
S.SE·og S.2E-07 (mglkglday) NA (mglkglday) .. 

I 
4.8E-08 4.6E'()7 (mglkglday) NA (mgIk",day) .. 
6. 3E-00 6.0E·07 (mgIk",day) NA (mglkglday) .. 
9.SE-09 9.1E·08 (mglk",day) NA (mglkglday) .. 
2.2E-00 2.1E·07 (mgIk",day) NA (mglkg/day) .. 
7.2E-08 .. 
2.IE·09 2.0E-07 (mglkglday) NA (mglkglday) .. 
1.9E·08 I .BE-07 (mglkglday) NA (mglkglday) .. 
2.4E-09 2 .3E-07 (mglk",day) NA (mgIk",day) .. 
3.7E-09 3.6E-08 (mglk"'day) NA (mglkglday) .. 
S.7E-tO S.3E-OS (mglkglday) NA (mglkglday) .. 
2.8E-08 .. 
1.0E-07 .. 
1.0E·07 .. 
4.3E· ll 2.8E-OS (mgfm3

) NA (mglm3
) .. 

3.9E-l0 2.5E·08 (mglm3
) NA (mgfm3

) .. 
5.0E- l 1 3.2E-08 (mglmi NA (mglm'l .. 
8.2E- 11 4.8E-09 (mgIm'l NA (motmi .. 
1.8E-ll 1.1E-OO (mgfml NA (motm'l .. 
5.8E· l 0 .. 
5.8E·l0 .. 
5.SE·l0 .. 
1.0E-07 .. 
1.7E·01 TOIal 01 Receptor Hazards Across AI{ Media .. 

21312012 



enario TImeframs: FuhNS 

eceptor Populallon: rfldustrial Workers 

Medium Exposure Medium Exposure Point Exposure Route 

fSurface Son SUr1ace Soil PCP Drip Tank Ingestion 

Exp. Roule Total 

Dermal 

EJp. Roule T eta! 

Exposure Polnl Total 

Exposure Medium Total 

Air PCP Drip Tank Inhalation 

E)Cp. Route Total 

Exposure Point T olal 

Elq)OslJI"e Medium Tolal 

Medium Total 

Subsur1ace Soil Subsur1ace 5011 PCP Drip Tank Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point T olal 

Exposure Medium Tolal 

Air PCPO~Tllnk Inhalation 

Exp. Route Total 

Exposure Point Total 

Elq)OSUf8 Medium T olal 

Medium Total 

TABLE 7.2.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical of EPC Cancar Risk Calculalions 
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk 

Value Units Value Units 

B&nzo(a}anthracene O.ISO m!l'1<g 5.2E-oa (m!l'1<gtday) 7.3E-Ol (mgtkgtdayr ' 

Benzo(a)pyreoe 0.160 mgtkg 5.6E·08 (mgtkglday) 7.3E+oo (mgtkgldayr' 
Benzo{b)fluoranthene 0.260 mgtkg 9.1E-OS (mgtkglday) 7.3E-Ol (mgtkglday)' 

Dbenzo( a ,h )anth racene 0.033 mgtkg 1.2E-OB (mgtkglday) 7.3E+OO (m<>'kolda r' 

Benzo(a)anthracene 0.150 mglkg 4.SE·OB (mglkgtday) 7.3E-Ol (m~gldaYrl 
Benzo(a)pyrene 0.160 m!l'1<g 4.BE-OS (mgtkgtday) 7.3E+OO (mgl1<gldayr1 

BeI"lZ0(b)1Iuoranthene 0.260 m!l'1<g 7.BE-OS (mgtkgtday) 7.3E-Ol (m!l'1<gldayr' 
Dtlanzo(a ,h)anthracene 0.033 m!l'1<g 9.9E·09 (mgtkglday) 7.3E+OO (mgl1<gtdayr' 

Benzo(a)arrthracene 1.IE-l0 mglm 9.3E-12 (mglm) 1.IE-04 (uglm r 1 

Benzo(e.)pyrene 1.2E-l0 mglm' 9.9E-12 (rnglm') 1.IE-03 (uglm'r' 
Benzo(b)fluoranthene 2.0E-l0 mglm3 I.SE-l1 (mg/m' ) 1.IE-04 (uglm'r1 

Dt>enzo(a,h)anthracene 2.5E-ll mg/m' 2.0E-12 (moIm~ 1.2E-OO (..wm'r' 

Benzo(a)anthracene 0.270 m!l'1<g 9.4E-OS (mg/1<glday) 7.3E-Ol (mglkglday)' 

Benzo(a)pyrene 0.240 mi1kg 6.4E-OS (mgtkgldayr 7.3E+OO (mwkg/dayj'1 
8enzo(b)fluoranthene 0.310 m!l'1<g 1.1E-07 (mglkglday) 7.3E-Ol (mglkglday)' 
Dibenzo(a,h)anthracene 0.~7 mglkg I .SE-OS (mg.1<glday) 7.3E+OO (mgtkgldayr' 

Indeno(1 ,2,3-cd)pyrene 0.110 m(ll1<g 3.BE-08 (mgIk\1day) 7.3E-Ol (mgtkglday)' 

Benzo{a)anthfacene 0.270 m!l'1<g B.1E-08 (mgIk\1dayr 7.3E-OI (mgtkglday)' 

Benzo{a}pyrene 0.240 m!l'1<g 7.2E-08 (mg/1<glday) 7.3E+OO (mgl1<glday)' 

Benzo(b)fluoranthene 0.310 mwkg 9.3E-OS (mg/1<gldayr 7.3E-Ol (mglkglday)' 

Dlbenzo(a,h)anthracene 0.047 mwkg I.4E-08 (mglkgldayr 7.3E+OO (mglkgJdayr1 

Indeno( 1 ,2,3-cd)pyrene 0.110 m!l'1<g 3.3E-Oe (mglkglday) 7.3E-Ol (mglkgldayr' 

8enzo(ll)anthracene 2.1E-l0 moIm' 1.7E-1t (mg/m' ) l .fE-04 (uglm'r' 
Benzo(a)pyrene I.BE-l0 mg/m' f .5E-l1 (mglm3

) 1.1E-03 (urvm3r' 
Benzo(b)fluoranthene 2.4E-l0 mg/m' 1.9E-lf (mg/m' ) 1.1E-04 (ugtm3r' 
Dlbenzo(a,h)anthracene 3.6E-l1 mglm' 2.9E-12 (mglm') 1.2E-03 (uglm3r1 

Indeno(1,2,3-cd)pyrene 8.4E-ll mg/m' S.8E-12 (mglm3) 1.IE-04 (uglm')' 

Total of Receptor Risks Across All Media 

Non·Cancer Hazard CalculatIons 
Cancer Risk Intak&lExposura Concentration AIDIAIC Hazard Quotient 

Value Units Value Units 

3.8E-06 1.5E·07 (mg.1<gtday) NA (mg.1<gtday) 

4.1E-Q7 1.SE-07 (mg.1<gtday) NA (mgtkgtday) --
6.6E·Q8 2.5E-07 (mg.1<glday) NA (mgtkgldayr --
S.4E-08 3.2E-OS (mgtkgldayr NA (mgtkglday) --
6.0E·07 --
3.3E-08 1.3E-07 (mgtkglday) NA (mglkgldayr --
3.5E·07 1.3E-07 (mgtkgtdayr NA (m<>'kglday) --
5.7E·OS 2.2E-07 (mg.1<gtdayr NA (mg.1<glday) --
7.2E-08 2.8E·08 (mg.1<gtday) NA (mg.1<g1dayr --
S.IE-07 .. 
t .tE-OS --
1.IE-06 --
1.0E-12 2.SE-11 (mglm3

) NA (mglm) --
1.1E-11 2.BE-l1 (mglm') NA (mglm') --
I.SE-12 4.5E-l1 (mglm') NA (mglm3

) --
2.5E-12 5.7E-12 (moIm' NA (mg/m~ .-
1.6E-1f --
1.SE-II --
f.SE-l1 --
1.IE-OS --
6.9E-OS 26E-07 (m!l'1<glday) NA (mglkgldayr --
6.1E-07 2.3E-07 (mg/1<glday) NA (mgtkglday) --
7.9E-OS 3.0E-07 (m!l'1<glday) NA (mgtkglday) --
1.2E-07 4.6E·Q8 (mg.1<\1day) NA (mgtkglday) --
2.8E-06 1.1E-07 (mg.1<glday) NA (mg.1<glday) --
9.1E-07 --
5.9E-06 2.3E-07 (mg.1<\1day) NA (mglkglday) --
5.3E-07 2.0E-07 (mgtkglday) NA (mglkgldayr --
S.BE-OB 2.6E-07 (mglkglday) NA (mgtkglday) --
1.0E-07 3.9E-Oe (m!l'1<glday) NA (mglkgldayr --
2.4E-08 9.2E·OB (mg/1<\1day) NA (mglkglday) --
7.BE-07 --
1.7E-06 --
1.7E-06 _. 
1.6E-12 4.7E·lf (mglm) NA (mglm~ --
I.SE-ll 4.2E-l1 (mgIm') NA (mg/m~ --
2.1E-12 5.4E-l1 (mglm') NA (mglm' ) --
3.5E-12 8.2E-12 (mg/m') NA (mglm3) --
7.5E-13 1.9E-lf (mg/m') NA (mglm') .-

2.SE-l 1 .-

2.5E-fl --
2.5E-" .-

1.7E-06 _. 
2.SE-06 Totel 01 Receptor Hazards Across All Media --

2/3/2012 



IScenarlo Timeframe: CurrenVFuture 

Receptor Population: Trespassers 
Receptor Age: Adolescent 

Medium Exposure Medium 

Surface Soil Surface Soli 

Exposure Medium Total 

Air 

Exposure Medium T 01811 

Medium Total 

ubsurface Soil Subsurface Soli 

Exposure Medium Tolal 

Air 

Exposure Medium Total 

Medium Tolal 

Exposure Point Exposure Route 

PCP Drip Tank Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

PCP Drip Tank Inhalation 

Exp. Route Total 

Exposure Point Total 

PCP Drip Tank Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

PCP Drip Tank Inhalation 

Exp. Route Total 

Exposure Point T olal 

TABLE 7.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSA CRANE, CRANE, INDIANA 
PAGE 1 OF 1 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concentration CSF/Unlt Risk 

Value Units Value Units 

Benzo(a)anthracene 0.150 mglkg t.tE-OS (mg/l<glday) 7.3E-Ot (mglkgldayr' 
Benzo(a)pyrene 0.160 mglkg t.tE-OB (mg/l<glday) 7.3E+OO (mglkgldayr' 
Benzo(b)fluoranthene 0.260 mg/l<g I.BE-OB (mg/l<glday) 7.3E-Of (mglkg/dayr' 
Dlbenzo(a,h)anthracene 0.033 mg/kg 2.3E-09 (mg<1<glday) 7.3E+OO (mglkgldayr' 

Benzo(a)anthracene 0.150 mg/l<g 1.IE-OS (mg/l<glday) 7.3E-Ol (mgl\<:g/dayr' 
Benzo(a)pyrene 0.160 mg/l<g 1.lE-OB (mg/l<glday) 7.3E+OO (mglkg/dayr' 
Benzo(b)fluoranthene 0.260 mglkg I.BE-OB (mg/l<glday) 7.3E-Ol (mg/l<g/dayr' 
Dlbenzo(a,h)anthracene 0.033 mglkg 2.3E-09 (mg/l<glday) 7.3E+OO (mglkgldayr' 

Benzo(a)anthracene 1.lE-l0 mg/m~ 5.BE-13 (mg/m3
) 1.IE-04 (uglm3r' 

Benzo(a)pyrene 1.2E-l0 mglm3 6.2E-13 (mglm3
) 1.IE-03 (uglm3r' 

Benzo(b)fluoranthene 2.0E-l0 mglm3 1.0E-12 (mg/m~ 1.1E-04 (uglm~" 
Dlbenzo(a,h)anthracene 2.5E-l1 mglm3 1.3E-13 (mg/m') 1.2E-03 (uglm3r' 

Benzo(a)anthracene 0.270 mglkg t.9E-OB (mg/l<glday) 7.3E-Ot (mo'kg/dayr' 
Benzo(a)pyrene 0.240 mglkg 1.7E-OB (mg/l<glday) 7.3E+OO (mglkg/dayr' 
Benzo(b)fluoranthene 0.310 mo'kg 2.2E-08 (mg/l<glday) 7.3E-01 (mglkgldayr' 
Dibenzo( a,h )anthracene 0.0<47 mglkg 3.3E-09 (mg/l<glday) 7.3E+OO (mglkgldayr' 
Indeno(t ,2,3-cd)pyrene 0.110 mglkg 7.8E-09 (mg/l<glday) 7.3E-01 (mglkgldayr' 

Benzo(a)anthracene 0.270 mglkg 1.9E-OB (mg<1<glday) 7.3E-Ol (mglkgldayr' 
Benzo(a)pyrene 0.240 mg/kg 1.7E-OB (mg/l<glday) 7.3E+OO (mg/kg/dayr' 
Benzo(b)fluoranthene 0.310 mglkg 2.2E-08 (mg/l<glday) 7.3E-Ol (mo'\<g/dayr' 
Dlbenzo(a,h)anthracene 0.047 mglkg 3.3E-09 (mg/l<glday) 7.3E+OO (m9'kgldayr' 
lndeno( 1 ,2,3-cd)pyrene 0.110 mglkg 7.BE-09 (mg/l<g/day) 7.3E-Ot (mglkgldayr' 

Benzo(a)anthracene 2.1E-l0 mglm3 1.0E-12 (mg/m3
) l.tE-04 (uglm3r1 

Benzo(a)pyrene t.BE-tO mglm3 9.3E·13 (mglm3
) t.tE-03 (uglm~" 

Benzo(b)fluoranthene 2.4E-l0 mglm3 1.2E-12 (mglm~ 1.1E-04 (uglm3r' 
Dlbenzo(a,h)anthracene 3.6E-l1 mglm3 tBE-13 (mglm3

) 1.2E-03 (uglm3r' 
Indeno(I,2,3-cd)pyrene B.4E-11 mglm3 4.3E-13 (mglm3

) 1.1E-04 (uglm3r' 

Total of Rec~~ f3~~~s .. ~~~t;~_AI_1 ~_~ia 

Non-Cancer Hazard Calculations 
Cancer Risk Intake/Exposure Concentration RID/RIC Hazard Quotient 

Value Units Value Units 

7.BE-09 2.5E-OB (mg/I<glday) NA (mg/l<glday) 

B.3E-OB 2.7E-OB (mg/I<glday) NA (mg/l<glday) 

1.3E-OB 4.3E-OB (mg/l<glday) NA (mg<1<glday) 

1.7E-OB 5.5E-09 (mg/l<glday) NA (mg<1<glday) 

1.2E-07 

7.7E-09 2.5E-OB (mg/I<glday) NA (mg/l<glday) 

B.2E-OB 2.6E-OB (mg/l<glday) NA (mg/l<glday) 

1.3E-OB 4.3E-OB (mg<1<glday) NA (mg/l<glday) 

1.7E-08 5.4E-09 (mg<1<glday) NA (mg/l<glday) 

t.2E-07 

2.4E-07 

2.4E-07 

6.4E-14 I.4E-12 (mglm3
) NA (mglm') 

6.SE-13 I.4E-12 (mglm3
) NA (mglm') 

1.1E-13 2.3E-12 (mglm~ NA (mglm') 
1.5E-13 3.0E-t3 (mglm') NA (mg/m') 

1.0E-12 

1.0E-12 

1.0E-12 

2.4E-07 

I.4E-OB 4.5E-OB (mg/l<glday) NA (mg/l<glday) 

1.2E-07 4.0E-OB (mg/l<g/day) NA (mg/l<glday) 

1.6E-OB 5.1E-Q8 (mg/l<glday) NA (mg/l<glday) 

2.4E-08 7.8E-09 (mg/l<g/day) NA (mg/I<g/day) 

5.7E-09 I.BE-Q8 (mg/l<glday) NA (mg/l<glday) 

I.BE-07 

1.4E-OB 4.4E-08 (mg/I<glday) NA (mg/l<glday) 

1.2E-07 3.9E-OB (mg/l<glday) NA (mg/I<glday) 

1.SE-08 5.IE-OB (mg/l<g/day) NA (mg/l<glday) 

2.4E-oa 7.7E-09 (mg/l<glday) NA (mg/l<glday) 

5.7E-09 I.BE-DB (mg/l<g/day) NA (mg/l<g/day) 

I.BE-07 

3.7E-07 

3.7E-07 

1.lE-13 2.4E-t2 (mglm3) NA (mglm3
) 

1.0E-12 2.2E-t2 (mglm') NA (mglm') 
1.3E-13 2.BE-12 (mglm3

) NA (mg/m3) 
2.2E-13 4.2E-13 (mg/m3

) NA (mg/m~ 
4.7E-14 9.9E-13 (mg/m') NA (mg/m') 

1.5E-12 

1.5E-12 

1.5E-12 

3.7E-07 

6.1E-07 Total of Receptor Hazards Across All Media 

21312012 



enario Timeframa: Future 

Receptor Population: Recreallonal Users 

Medium E)(posure Medium Exposure Point ElCposure Route 

SUrface SoH Surface SoH PCP Drip Tank Inge51lon 

Elq). Route Total 

Dermal 

Elq), Route Total 

Exposure Point Tolal 

Exposure Medium Total 

Air PCP Drip Tank Inhalation 

Exp , Roule Total 

Exposure Poirlt Tolal 

Exposure Medium Total 

Medium Total 

Subsurla"" SoU SUbsurface SoU pcp Drip Tank Ingestion 

Exp, Route Total 

Dermal 

Exp . Route Tolal 

Exposure Point Tolal 

Exposure Medium Total 

Air PCP Drip Tank Inhalation 

Exp. Rou1e Total 

Exposure Pool Tolal 

Elq)05ure Medium Tolal 

Medium Total 

TABLE 7.4 .RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS 
AEASONABlE MAXIMUM EXPOSURES 

NSA CRANE, CRANE, INDIANA 
PAGE 1 OF 1 

Chemical of EPC Cancer Risk Calculallons 
Potential Concern Value Units Intake/Exposure Concentration C5FAJ n~ Risk 

Value Units Value Un~s 

Benzo(a)anthracene 0.150 ml}'1<g B.SE-OS Imgi1<!1day) 7.3E·Ol ImI}'l<glday),' 
Benzo{a)pyrene 0.160 ml}'1<g 6.9E-08 ImI}'l<!)'day) 7.3E+OO ImI}'l<glday),' 
Benzo(b)lluoranlhene 0.260 ml}'1<g 1.1E·07 ImI}'l<!)'day) 7.3E-Ol (msVkgldayr' 
Olbenzo(a,h)anthracene 0.033 ml}'1<g I .-4E·08 1mgA<!)'day) 7.:3E.OO Iml}'1<!)'day)" 

Benzo(a)anthraceoe 0.150 ml}'1<g 5.6E·08 (mgA<!)'day) 7.3E·Ol 1mgA<!),day),' 
88nzo{a)pyrene 0.160 ml}'1<g 6.0E-oa (mgA<!)'day) 7.3E+oo (m~gldI!lYr ' 
Benzo{b)flUOfanthene 0.260 ml}'1<g 9.7E-08 lmgA<glday) 7.3E·0' (mglkgldayr ' 
Dibenzo(a,h)anthracene 0.033 ml}'1<g 1.2E·08 Iml}'1<glday) 7.3E.OO (ml}'1<glday),' 

Benzo(a)anthracene 1.1E·tO mg/m' t.2E-12 (mglm3
) 1., E·04 (uglm' r 1 

Benzo(a)pyrene 1.2E· l0 mg/m' 1,3E-12 (mg/m3
) 1.1E-03 (uglm'r1 

Benzo(b)fluoranlhene 2,oE' 10 mg/m3 2.IE-12 Imglm') l ,tE·04 (uglm'r1 

Dibenzo{a ,h)anlhracene 2.Se·1' mglm~ 2.7E-13 Imglm') ' .2E·03 luglm' )" 

8enzo(a}snthracene 0.270 ml}'l<g 1.2E-07 (mgA<glday) 7.3E·0 ' (mI}'l<!)'day)" 

Benzo{alPY'ene 0.240 ml}'1<g I.0E·07 (mgA<!)'day) 7.3E.OO (mI}'l<glday)" 
Benzo{b)fluoranlhene 0.310 mg/1<g 1.3E-07 (mgA<!)'day) 7.3E-Ol (mI}'l<glday)" 
Olbenzo(a,h)anthracene 0,047 ml}'1<g 2,OE-08 1mgA<!)'day) 7,3E.OO Img/kglday)" 
Indeno(I ,2,3-cd)pyrene 0,110 ml}'1<g 4.BE-08 Img/k!)'day) 7.3E·OI (mI}'l<oIdav), ' 

Benzo{a)anthracene 0.270 ml}'1<g 1.0E-07 ImI}'l<!)'day) 7,3E-Ol Iml}'1<glday),' 

Benzo(a)pyrene 0.240 mglkg 8.9E-08 Iml}'1<!)'day) 7,3E.OO Iml}'1<glday),' 
8enzo(b)fluoranthene 0.310 mglkg 1.2E-07 Iml}'1<glday) 7,3E-Ol (mgfkgldayr1 

Dlbenzo( a, h )anth racene 0.047 mglkg 1,8E-OS Iml}'1<!)'day) 7,3E.00 (mg/kg/dayr' 
Indeno{1,2,3-cd)pyrene 0.110 mg/kg 4,IE-OB (ml}'1<!)'day) 7,3E·Ol Imgt'!),da )" 

8enzo(a)aTlthracene 2.1E· l0 mgIm' 2.2E-1 2 Imglm'l 1.1 E-04 luglm') , 

8enzo{a)pyrene l .se·tO mgIm' 2.0E-12 ImgIm') l.lE-03 (uwm3r' 
Benzo{b)lIuoranthene 2.4e-l0 m!)'m' 2.6E-12 Img/m' ) 1.1E·04 luglm')" 
Dlbenzo(a,h)anthracene 3.6E-l1 m!)'m' 3.9E-13 Img/m') 1.2E.()3 Iuglm')" 
Indeno( 1 ,2,3-cd)pyrene 8.4E· l1 mgIm' 9.1E-13 (mglm' ) 1.1E-04 Iuglm' )" 

Total of Receptor Risks Across All Media 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration RID/RIC Hazard Quotient 
Ve.lue Units Value Un~s 

4.BE-OS 1,4E-07 ImI}'l<glday) NA ImI}'l<glday) --
5,I E-07 1.5E·07 ImI}'l<glday) NA ImI}'l<glday) --
B.2E·OS 2.SE·07 ImI}'l<glday) NA ImI}'l<!)'day) --
I ,OE·07 3.1E·08 lmgA<glday) NA ImI}'l<!)'day) --
7.4E-07 --
4.1E·OS 1.2E-07 Img/kglday) NA 1mgA<!)'day) .. 
4.4E-07 1.3E-07 Img/kglday) NA (mgA<!)'day) --
7.1E-OB 2.' E.()7 Img/kglday) NA ImI}'l<!)'day) .. 
9.0E-08 2.7E·OS Img/kglday) NA Iml}'1<!)'day) .. 
6,4E-07 .. 
1.4E-OS .. 
I.4E-06 .. 
1.4E-13 2,7E-12 Imglm') NA Imglm' ) .. 
I.SE-12 2,9E-12 Imglm'l NA Imglm') .. 
2.4E-13 4.7E-12 Imglm') NA (mglm' ) .. 
3.3E-13 6.0E-13 Imglm' ) NA Imglm') .. 
2.2E-1 2 .. 
2.2E-12 .. 
2.2E-12 .. 
1.4E-06 .. 
M E-OB 2.6E·07 ImI}'l<!),day) NA (mgA<glday) -
7.6E-07 2.3E·07 (mg/kglday) NA (mI}'l<!)'day) -
9.8E-OB 2.9E.(I7 (mg/kglday) NA (mgA<!)'day) .. 
1,5E-07 4.5E-Q8 ImI}'l<!),day) NA 1mgA<!),d.y) .. 
3,SE-08 I ,OE-07 ImI}'l<!)'day) NA 1mgA<!)'day) .. 
l .tE-OS .. 
7.3E-OB 2.2E·07 Img/kglday) NA Iml}'1<!)'day) .. 
6.5E-07 2.0E·07 Iml}'1<glday) NA Iml}'1<glday) .. 
e.4E-OB 2.SE·07 Img/kglday) NA Iml}'1<!)'day) .. 
t.3E-07 3.BE·08 Iml}'1<glday) NA (mI}'l<!)'day) .. 
3.0E-Oe 9.0E·OB Iml}'1<glday) NA Iml}'1<glday) .. 
9.7E-07 .. 
2,I E-06 .. 
2.1 E-06 .. 
2.4E· 13 4.9E-12 ImgIm') NA Imglm' ) .. 
2.2E·12 4.3E·12 ImgIm') NA (mglm'l .. 
2.BE-13 5.6E·12 Imglm') NA Img/m') .. 
4.7E-13 B.5E-13 (mglm3

) NA (mglm3
) .. 

1.0E-13 2.0£-'2 Im!)'m'l NA (mglm' ) .. 
3.3E- 12 .. 
3.3E·12 .. 
3.3E-12 .. 
2.IE-06 .. 
3,5E-OS Total of Receptor Hazards Across All Media .. 

2/312012 



enario Tlmeframe: CUrf80VFuture 

eceptor Population : Recreational Users 

Medium E>;losure Medium 

SUrface Soli SUrface Soil 

Exposure Medium Total 

Air 

Elq)osure Medium Total 

Medium Total 

Subsurface Soli Subsurface Soli 

Exposure Medium Total 

Air 

Elq)osure Medium T o'al 

Medium Total 

Exposure Point Exposure Route 

pcp Drip Tank Ingestion 

Exp. Route Total 

Dermal 

Exp. Routa T0(81 

Elq>Osure Point Total 

PCP Drip Tank Inhalation 

BIp. Route T olal 

Exposure Point Total 

PCP Drip Tank Ingestion 

Exp. Route T0(81 

Dermal 

Exp. Route T0(81 

Exposure Point Total 

PCP Drip Tank Inhalation 

Exp. Route T etal 

Exposure Point Total 

TABLE 7.5.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSA CRANE, CRANE, INOtANA 

PAGE 1 OF 1 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concentration CSFNnlt Risk 

Value Units Value Units 

Benzo(a)anthracene 0 .150 mll'kg 9.6E-09 (mgikglday) 7.3E-a. (mll'kgldayr ' 

Benzo(e)p )'fene 0.160 mll'kg 1.0E-08 (mgikglday) 7.3E+OO (mgAc:gfdayr' 

Benzo(b)"uoranthena 0.260 mll'kg 1.7E-08 (mgikglday) 7.3E-01 (mWJc:gldayr ' 
DlbanzO{a,h)anlhrBcene 0.033 mll'kg 2.1E-09 (mll'kglday) 7.3E+OO -.lmgll(~al'r ' 

Benzo(a)anthracene 0.150 mll'kg 1.SE-08 (mgll<glday) 7.3E-Ot (mglkgldayr ' 

Benzo(a)pyrene 0.160 mglkg 1.7E-08 (m!I'I<glday) 7.3E+OO (m~kgldaYr' 
Benzo(b)fluoranthene 0.260 "'9'kg 2.7E·08 (mgII<glday) 7.3E-01 (m~kgldaYrl 
Dbenzo(a,h)anthracene 0.033 m!I'I<g 3.5E-09 (mgikglday) 7.3E+OO (mgII<gldaYr' 

Benzo(a)anthracane 1.tE-l0 mglm 1.7E-12 ("'9'm ) 1.1E-04 (ug/m )'1 

Banzo(a)pyrene 1.2E- l0 mglm3 I .SE-12 (mglm3) t .tE-03 (ug/m3r ' 
Banzo(b)fluoranthene 2.0E- l0 "'9'm' 2.9E-12 (mg/m,) l. tE-04 (u;lm3r ' 
Obenzo(a,h)anthracene 2.5E-l 1 "'9'm' 3.7E-13 (moIm~ 1.2E-03 (ucVmlr ' 

Benzo(a)anthracene 0.270 mll'kg t .7E-oe (mgIKglday) 7.3E-01 (m<¥l<gldayrl 

Benzo(a)pyrene 0.240 mglkg I .SE-OS (mgll<glday) 7.3E+OO (mglkgldayrl 

Benzo(b)fluoranthena 0.31 0 mglkg 2.0E-Oe (mll'kglday) 7.3E-Ot (mgll<gldayr' 

Olbenzo(a,h)anthracene 0.047 mll'kg 3.0E-09 (mgII<glday) 7.3E+OO (mll'kgldayr' 

Indeno(I ,2,3-cd)pyrene 0.110 mll'kg 1.0E-09 (mgII<glday) 7.3E-Ol mll'kgldayr ' 

Benzo(a)anthracene 0.210 mll'kg 2.9E-OB (mgII<glday) 1.lE-Ot (mgII<II'dayr ' 

Benzo(a)pyrene 0.240 mg/l<g 2.SE-08 (mgII<glday) 7.3E+OO (m~kg/daYrl 
Benzo(b)fluoranthene 0.310 mll'kg 3.3E-Oe (mgll<glday) 7.3E-01 (mglkgldayrl 

Dlbenzo(a,h)anthracene 0.047 mll'kg 5.0E-09 (mgIKglday) 1 .3E+OO (mll'kgldayr' 

Indano(I,2,3-cd)pyrene 0.110 mll'kg 1.2E-OB (mgIKglday) 7.3E-01 (mll'kgldayr' 

Benzo(a)anthl'acene 2.1E-10 mglm' 3.1E-12 (mglm1 1.1E-04 (U9'm'r ' 

Benzo(aJpyrene 1.8E-1 0 mglm' 2.7E-1 2 (mglm' ) 1.1 E-03 {u~m'r' 
Benzo(b)fl uoranthene 2.4E-10 mglm' 3.SE-12 (mgfm' ) 1.1E-04 (uw m'r' 
Dlbenzo(a,h)anthracene 3.6E-11 mglm' S. 3E-13 (mglm' ) 1.2E-03 (uglmlrl 

Indeno(1,2,3-cd}pyrene SAE-11 mgll!1' 1.2E-12 (mglm'L 1.1E-04 u",m'r' 

T etal of Receptor Risks Across All Media 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration RfO/RfC Hazard Quotient 
Value Units Value Units 

7.0E-09 I.SE-OS (mgikglday) NA (mgikglday) --
7.SE-Q8 1.6E-08 (mgII<glday) NA (mgII<II'day) --
1.2E-08 2.SE-08 (mgikglday) NA (mgII<II'day) --
1.SE-08 3.4E-09 (m!I'I<glday) NA (m!I'I<glday) --
t.1E-07 --
1.2E-08 2.5E-08 (mgll<II'day) NA (mgII<II'day) --
1.2E-07 2.7E-08 (mgll<glday) NA (mgikglday) --
2.0E·08 4.4E-08 (m!I'I<glday) NA (m!I'I<glday) --
2.5E·08 5.5E-09 (mgikglday) NA (mgikglday) -
1.BE-07 --
2.9E·07 --
2.9E-07 --
1.9E-1 3 2.7E-12 (mgfm3) NA (mglm' ) --
2.0E-12 2.9E-12 (mll'm' ) NA (mglm3

) --
3.2E-13 4.7E-1 2 (mglm3) NA (mglm3) --
4.5E-13 6.0E-1 3 (moIm') NA (moIm'l --
3.0E-12 --
3.0E-12 --
3.0E-12 --
2.9E-07 --
1.3E-OS 2.7E-OB (mgll<glday) NA (mgll<glday) --
t.tE-07 2.4E-Oe (mgIKgld8y) NA (mll'kglday) --
lAE-08 3.2E-OS (m!I'I<g1day) NA (mgikglday) --
2.2E-OB 4.8E-09 (mgikglday) NA (mgikglday) -
S.IE-09 1.IE-08 (mll'kglday) NA (mgikglday) --
1.1E-07 --
2.1E-08 4.SE-08 (mgikglday) NA (mgikglday) 

I .BE-07 4.0E-08 (mgikglday) NA (mgikglday) --
2.4E-OB S.2E-OB (mgll<glday) NA (mll'kglday) --
3.SE-OB 7.9E-09 (mgll<glday) NA (mll'kglday) --
B.5E-09 1.BE-OS (mll'kll'day) NA (m!I'I<glday) --
2.7E-07 --
4.4E·07 --
4.4E-07 --
3.4E-13 4.9E- 12 (mglm') NA ("'9'm,) --
3.0E-12 4.3E- t2 ("'9'm,) NA ("'9'm') --
3.9E-13 5.6E-12 (mglm3) NA (mgfm3

) --
6.4E-13 B.SE-13 (mglm' ) NA (mgtm' ) --
1.4E-t 3 2.0E-12 (maim') NA mwm3) --
4.SE-12 --
4.SE-12 --
4.SE- t2 --
4.4E-07 

7.3E-07 Total of Receptor Hazards Across Art Media --

21312012 



enMo TImeffame: Hypothetical 

eceptor Population: Residents 

Medium Exposure Medium 

fSurtace So, Surface Soli 

Exposure Medium Total 

Air 

El1pOSure Medium Total 

Medium Total 

ubsurfaca Soli Subsurface Soli 

EJposure Medium Total 

Air 

Exposure Medium Total 

Medium T~al 

-- ---

Exposure Point Exposure Route 

pcp Drip Tank Ingestion 

Exp. Route Total 

Dermal 

Ellp. Route T oIal 

Exposure Point Total 

PCP Drip Tank Inhalation 

Exp. Route ToCal 

Exposure Point Total 

PCP Drip Tank Ingestion 

Ellp. Route Total 

Dermal 

Ellp. Route Total 

Exposure Poin1 Total 

PCP Ofp Tank Inhalation 

Exp. Route Tolal 

Exposure Point Total 

---

TABLE 7.S .RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concentration CSF/Unlt Risk 

Value Units Value Units 

B&nzo(a}anthrscene 0.150 "'9'kg 8.8E-07 ("'9'kglday) 7.3E-Ol (mO'kgldavr' 
8enzO(a)pyren9 0.160 mglkg 9.4E-07 (mglkglday) 7.3E+00 (mWkgldavr' 
8enzo(b)nuoranthene 0.260 mglkg 1.5E-06 (mglkO'day) 7.3E-Ol (mglkgldayr' 

Dlbenzo(a,h)anthracene 0033 m!¥kg 1.9E-07 (mglk!1day) 7.3E+00 (mglkO'dayr' 

Benzo(a)anthracene 0.150 mglkg 3.2E-07 (mglkO'day) 7.3E-Ol (mO'kgldayr' 

Benzo(a)pyrene 0.160 mglkg 3.4E-07 (mg/1<O'day) 7.3E+00 (mglkO'dayr' 

Benzo(b)fluoranthene 0.260 mglkg 5.5£-07 (mglkglday) 7.3E-Ol (mg/l<gldaYr' 

Obenzo(a ,h)anthracene 0.033 mglkg 7.0£-08 (mg/l<glday) 7.3E+00 (mglkO'dayr' 

Benzo(a)anthracene 1.IE-l0 mglm' 5.0E-l1 (mglm' ) 1.1E-04 (uglm3r ' 

Benzo(a)pyrene 1.2E-l0 mglm3 5.3E-l1 (mglm3) 1.1E-03 (uglm~r' 

Benzo(b)lluoranthene 2.0E-l0 mglm' 8.7E-l1 (mglm') 1.1E-04 (uglm3r' 
Dbenzo(a,h}anthracenl:! 2.5E-l1 mglm' 1.1E-11 (mglm') 1.2E-03 (uwm3r ' 

Benzo(a)anthracene 0.270 mglkg 1.6E-06 (mglkO'day) 7.3E-Ol (mwkgldavr' 
Benzo{a)pyrene 0.240 m9"kg 1.4E-06 (mglkglday) 7.3E+00 (m\i1<g/dayr' 
Benzo(b)1Iuoranthene 0.310 mglkg I.BE-06 (mg/l<glday) 7.3E-01 (mO'kgldayr' 

Dlbenzo(a,h)anthracene 0.047 mg/l<g 2.7E-07 (mglkglday) 7.3£+00 (mglkgldayr' 

Indeno( 1 ,2,3-<:dJPyrene 0.110 mg/l<g 6.4E-07 (mglkglday) 7.3E-Ol (mglkgldayr' 

Benzo{a)anthracene 0.270 mglkg 5.7E-07 (mg/l<!¥day) 7.3E-Ol (mglkglday)·' 

Benzo(e)pyrene 0.240 mglkg 5.1E-07 (mglkglday) 7.3E+00 (m!1kgldayr' 

Benzo(b)fluoranthene 0.310 mglkg 8.6E-07 (mglkglday) 7.3E-Ol (mglkgldayr' 

Olbenzo(a,h)anthracene 0.047 mglkg 1.0E-07 (mglkO'day) 7.3E+00 (mglkgldayr' 

Indeno( 1 ,2,3-cd)pyrene 0.110 mglkg 2.3E-07 (mglkO'day) 7.3E-Ol jm!J'kgldayr' 

Benzo(a)anthfacene 2.IE-l0 mgIm 9.0£-11 (mglm) 1.IE-04 (uglm'r' 

Benzo(a)pyrene 1.8E-l0 mglm' B.DE-l1 (mglm') 1.1E-03 (uglm3r' 
Benzo(b)fluoranthene 2.4E-l0 mgfm! l.DE-10 (mglm3

) 1.1E-04 (uliJ'm3rt 

Dlbenzo(a,h)anlhracene 3.6E-11 mglm3 I.SE-11 (mgfm3
) 1.2E-03 (uglm3r' 

Indeno(I,2,3-cd)pyrene 8.4E-11 mglm' 3.7E-l1 (mO'm') 1.1E-04 (uglm~r' 

---_. Total 01 Receptor Ris~s ~cross All Media 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient 
Value Units Value Units 

6.4E-07 1.9E-06 ("'9'kO'dey) NA ("'9'kO'day) 

ME·06 2.0£-06 (mg/l<O'day) NA ("'9'kO'day) -
1.1E-06 3.3E·06 (mglkO'day) NA (mg/l<!¥day) .. 

I.4E-06 4.2E-07 (mglkO'day) NA (mg/l<glday) .. 

1.0E-05 _. 
2.3E-07 7.0E-07 (mglkO'day) NA (mglkO'day) --
2.5E-06 7.4E-07 (mglkglday) NA (mglkglday) --
4.0E-07 1.2E·06 (mg/1<O'day) NA (mg/l<O'day) .. 

5.1£-07 1.5E-07 (mglkO'dey) NA (mg/l<glday) .. 

3.6E-06 --
1.4E-05 _. 
1.4E-05 --
5.5E-12 1.1E-IO (mO'm) NA (mglm) --
5.9E-l1 1.2E-IO (mglm') NA (mglm' ) --
9.5E-12 1.9E-l0 (mglm3

) NA (mglm') --
1.3E-11 2.4E-11 (mglm'r NA (mglm') .-

8.7E-11 --
8.7E-11 --
B.7E-11 --
1.4E-OS --
1.2E-06 :J.5E-06 (mglkO'day) NA (mgikglday) --
1.0E-OS 3.1E-06 (mglkglday) NA (mglkglday) --
1.3E-06 4.0E-06 (mgIk!1day) NA (mglkglday) _. 
2.0E-06 ~3.0E-07 (mg/l<glday) NA (mglkglday) --
4.7E-07 I.4E-06 (mg/l<glday) NA (mg/l<glday) _. 
1.5E-OS --
-4.2E-07 1.3£-06 (mg/l<O'day) NA (mg/l<O'dey) --
3.7E-06 1.1E-OS (mglkO'day) NA (mglkglday) --
4.BE-07 1.-4E-Q6 (mglkO'day) NA (mglkglday) --
7.SE-07 2.2E-07 (mglkglday) NA (mglkglday) --
1.7E-07 5.1E-07 (mglkglday) NA (mglkglday) _. 
5.5E-06 --
2.1E-OS --
2.IE-05 --
9.9E-12 2.0E-l0 (mglm') NA (mglm') .-

8.8E-1' 1.7E-l0 (mglm') NA (mglm') --
1.1E-l1 2.3E-IO (mglm3

) NA (mglm') --
1.9E-11 3.4E-11 (mglm3

) NA (mglm3) 
_. 

4.0E-12 8.0E-11 (mglm') NA (mglm') --
1.3E-10 _. 
1.3E-l0 .-
1.3E-IO --
2.1E-05 --
3.4E-05 Total of Receptor Hazards Across AI Media _. 

21312012 



enario Timeframe: Hypothetlcat 

Medium Exposure Medium Exposure Polm E)q)osure Route 

Surface Soil Surface Soli PCP Drip Tank Ingestion 

E)q:). Route T atal 

Dermal 

E)Cp . Route Total 

Exposure Point Tolal 

E)q)osure Medium Total 

AI, PCP Drip Tank Inhalation 

E)q). Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

SlA>surta"" Sol. SUbsurface Soil PCP Dr1> Tank Ingestion 

E)q:). Route T oI:al 

Dermal 

E)(D . Route Total 

Exposure Point Total 

Exposure Medium Total 

AI, PCP Drip Tank Inhalation 

E)q). Route Total 

Exposure Pomt T 01801 

Exposure Medium Tolal 

Medium Total 

TABlE 7.7 .RME 

CAlCUlATlON OF CHEMICAL CANCER RISKS AND NON·CANCER HAZAROS 

REASONABlE MAXIMUM EXPOSURES 

NSA CRANE. CRANE. INDIANA 
PAGE 1 OF 1 

Chemical of EPC Cancer Alsk Calculations 
Potemial Concern Value Units Intake/Exposure Concentration CSFlUnlt Risk 

Value Units Value Units 

Banzo(a)anthracene 0.150 mglkg 1.3E-07 (mgIk\iday) 7.3E-Ol (mgIk\idayr' 

Banzo(a)pyrene 0.160 mglkg 1.4E-07 (mgIk\iday) 7.3E+OO (mg/k\idayr' 
Benzo{b)nUOfanthene 0.260 mglkg 2.2E-07 (mgIk\iday) 7.3E-Ol (mg/k\idayr' 

Obenzo{a,h)anthracene 0.033 mglkg 2.8E-08 (mgIk\iday) 7.3E+00 (mglkotda 1" 

Benzo(a)anttyscene 0.150 mglkg 6.7E·08 (mgIk\iday) 7.3E-0' (mg/k\idayr' 

Benzo(a)pyrene 0.160 "'9'l<g 7.1E·08 (moA<\iday) 7.3E+00 (mgIk\idayr' 

8enzo(b)f1uoranthene 0260 mglkg 1.2E·07 (mgIk\iday) 7.3E-01 (mgIk\idoyr' 

Dlbenzo(a,h)anthracene 0.033 mg/kg 1.5E-08 (mgIk\idoy) 7.3E+00 (mglkotdayr' 

Benzo(a)amhracene 1.lE-l 0 mgfm3 6.9E-ll (mg/m) l . tE·04 (ugfm )"1 

Benzo(a)pyrene 1.2E-I O mgfms 7.3E-l1 (mg/m3
) 1.IE·03 (ugtm3

)"1 

8enzo(b)fluoranthene 2.0E-l0 mg/m3 1.2E-l0 (mglm3
) 1.1E·04 (u9'm3)"1 

Dibenzo(a,h)anthracene 2.SE-ll mwm3 1.5E-l1 (mglm3
) 1.2E-03 (uotm'r' 

8enzo(a)anlhracene 0.270 mg/kg 2.3E-07 (mgIk\iday) 7.3E-Ol (mgIk\idayr ' 

8enzo(a)pyrene 0.240 mglkg 2.1E-07 (mglkO'day) 7.3E+00 (m9'kgldayr' 
Benzo{b)fluoranthene 0.310 mglkg 2.7E-07 (mglkO'day) 7.3E-Ol (mgtkgldayr' 
Dibenzo(a,h)anthracene O.G47 mglkg 4.0E-OB (mgIk\idoy) 7.3E+00 (mglt(g1dayr1 

Indeno( 1 ,2,3-cd)pyrene 0.110 mglkg 9.5E·08 (mg/k\iday) 7.3E-Ol (mglkgldayr' 

Benzo(a)anthrscene 0.270 mglkg 1.2E·07 (mgIk\iday) 7.3E-Ol (m\ik\idoyr' 
Benzo(a)pyrene 0.240 mglkg 1.IE-07 (mg/k\iday) 7.3E+OO (m\ikgldayr' 
Benzo(b)fluoranthene 0.3 10 m\ikg 1.4E-07 (mg/k\iday) 7.3E-Ol (mglkgldayr1 

Dlbenzo{a,h)anthracene 0.047 m~kg 2.1E-08 (mgl1<\iday) 7.3E+00 (mg/k\idayr' 

Indeno(l,2,3-cd)pyrene 0.110 m9'kg 4.9E-08 (mg/k\iday) 7.3E-al (m\ik\idayr' 

Benzo(a)anthracene 2.1E-IO m\im' 1.2E-l 0 (m\im') 1.1E·04 (Ufim')"1 

Benzo(a)pyrene 1.8E·l0 m\im' 1.1E-l0 (m\im') 1. 1e·03 (u\im')" 
Benzo(b)flUOfanthene 2.4E· l 0 "'\Pm' 1.4E-l0 (mglm3

) 1.lE-04 (ug/m3r' 
Olbenzo(a.h)anthracena 3.6E·ll m!J'm' 2.2E- l1 (m\im') 1.2E-03 (ug'm'r ' 

Indeno{ 1.2.3-cd)pyrene 8.4E-ll m\im' 5.0E-11 (m\im') 1.1E-04 (uglm') , 

Total ot Receptor Risks Across All Media 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentrallon RfD/RfC Hazard Quotient 
Value Unns Value Units 

9.4E-08 2.1E-07 (mgIk\iday) NA (mgIk\iday) --
1.0E·06 2.2E-07 (mgIk\iday) NA (mgIk\iday) --
1.SE-07 3.6E-07 (mgIk\iday) NA (mg/k\iday) --
2.1 E-07 4.5E-OS (mgIk\iday) NA (mgIk\iday) --
1.5E·06 --
4.9E-08 1.1E-07 (mgIk\iday) NA (mgIk\iday) --
5.2E-07 1. 1 E.()7 (mglkO'doy) NA (mgIk\iday) --
8.5E-08 1.BE-07 (mgIk\iday) NA (mgIk\iday) --
1.1 E-07 2.3E-08 (mgIk\iday) NA (mgIk\iday) --
7.6E-07 --
2.2E-06 --
2.2E-06 --
7.6E-12 1.1E- l0 (mgfm3

) NA (mglm3
) --

8.1E-l' 1.2E-IO (mglm3
) NA (mglm3

) --
1.3E-l1 1.9E-l 0 (mg/m3

) NA (mglm3
) --

1.8E-11 2.4E-l 1 (mgfm3
) NA (mglm') --

1.2E-IO --
1.2E-IO --
1.2E-l 0 --
2.2E-06 --
1.7E-07 3.7E-07 (mgIk\idoy) NA (mgIk\iday) --
1.5E-06 3.3E-07 (mglkll'day) NA (moA<otday) --
L9E-07 4.2E-07 (mgIk\iday) NA (mglkglday) --
3.DE-07 6.4E-08 (mgIk\iday) NA (mgIk\iday) --
6.9E-08 1.5E·07 (mg/k\iday) NA (mgIk\iday) --
2.2E-{)6 --
8.8E-OS 1.9E·07 (mgIk\iday) NA (mgIk\iday) --
HE-07 1.7E-07 (mgIk\iday) NA (mg/k\iday) --
1.0E-07 2.2E-07 (mg/k\iday) NA (mgIk\iday) --
I.SE-07 3.3E-08 (mg/k\iday) NA (mg/k\iday) --
3.6E-08 7.SE-OS (mglk\iday) NA (mgl1<\iday) --
1.2E-06 --
3.4E·06 --
3.4E-06 --
1.4E-l1 2.0E-l 0 (m\im') NA (motm,) --
1.2E- l0 1.7E· l 0 (m\im'l NA (rnglm') --
1.6E-11 2.3E· l0 (m\im') NA (mgIm' ) -
2.6E-" 3.4E-l1 (m\im') NA (m\im') --
5.5E-12 8.0E-" (mIim') NA (m\im') --
1.8E-l 0 --
1.8E·tO --
1.BE-tO --
3.4E-06 --
S.6E-06 Total of Receptor Hazards Across All Media --

2/312012 



enario Timeframe: Current/Future 

'eceptOf Population: Construction Workers 

IReceptor Aga: Adult 

Medium Exposure Medium 

!S"rloce SoH Surface Sol 

Exposure Medium Total 

Air 

Exposure Medklm Tolal 

Medium Tolal 

!Subsurface Soli Subsurface Soli 

exposure Medium Tolal 

Air 

E)q)OSute Medium T olal 

Mec:ltumTota! 

Exposure Point Exposure Route 

PCP Or4>Tenk Ingestion 

Exp. Route Total 

Dermal 

Exp. Route T atal 

Exposure Point Total 

PCP Drip Tank Inhalation 

Exp. Route Total 

Exposure Polnl Total 

PCP Drip Tank Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure PoInt Total 

PCP Orlp Tank IOOalanon 

Exp. Route Total 

Exposure Point Total 

TABLE 7.1.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSA. CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical 01 EPC Cancer Risk Calculations 
Potential Concern Value unn. IntakelExposure Concentration CSFAJnit. Risk 

Value Un~s Value Units 

Banzo(a)anlhfacene 0.150 mgll<g 1.0E-09 (mgIl<glday) 7.3E-Ot (mgIl<gldayr' 

Benzo(a)pyreoe 0.160 mgll<g 1.1E-09 (rngIl<glday) 7.3E.OO (mgIl<gldayr' 

Benzo(b)1luoranthene 0.260 rngIl<g 1.BE-09 (rngIl<glday) 7.3E-01 (mlikgldayr' 
Dlbenzo(a,h)anthracene 0.033 mgll<g 2.3E-l0 (rngIl<ljIday) 7.3E+OO (mljlkgldayr' 

Benzo(a)anthracene 0.150 mglkg 2.7E-10 (rngIl<glday) 7.3E-01 (mgll<gldayr' 

8enzo(a)pyrene 0.160 mgll<g 2.9E-l0 (mgIl<glday) 7.3E+OO (mf1j<g1dayr' 
Benzo(b)nuoranthene . 0.260 mgll<g UE-l0 (mgIl<ljIday) 7.3E-Ot (mgll<gldayr' 

OtJ80zo(a,h)anthracene 0_033 mglkg 5.9E-l1 (mgIl<glday) 7.3E.OO (mgll<ljIday)·' 

Benzo(a)anthracene 1.1E-7 mglml 1.1E-l0 (mgim') l.tE-04 (uglmlr' 

Benzo(a)pyrene 1.2E-7 mg/m3 1.2E-l0 (mglms) l.tE-03 (uljlm~ - ' 
Benzo(b)1IuoranthEtne t .9E-7 mgim' 1.9E-10 (mgim' ) 1.1E-04 {uglm3r' 
Oibenzo(a,h)anthracEtne 2.5E-8 mgim' 2.4E-l1 (mgim') 1.2E.Q3 (uglm,)-' 

Benzo(a)anthracene 0.270 mglkg 1.9E-09 (mgIl<glday) 7.3E-Ol (mgll<ljIdayr' 

Benzo(a)pyrene 0.240 mgll<g 1.7E·09 (mglkglday) 7.3E+OO (mgll<gldayr' 

Benzo(b)fluoranthene 0.310 mgll<g 2.1E-09 (mglkglday) 7.3E-<l1 {mgikgldayr' 
()i)enzo(a,h)anthracene 0.047 mgll<g 3.3E-l0 (rngIl<ljIday) 7.3E+OO (mglkgldayr' 
Indeno(I,2,3-cd)pyrene 0.110 mgIl<g 7.6E-10 (mon<glday) 7.3E-ol (mgll<gldayr' 

Benzo(a)anthracene 0.270 mgll<g 4.9E-l0 (mgIl<glday) 7.3E-01 (mglkgldayr' 

Benzo(a)pyrene 0.240 mgll<g 4.3E-l0 (mglkglday) 7.3E+OO (mgikgldayr1 

8enzo(b)fluoranthane 0.310 mglkg 5.6E-tO (mgll<ljIday) 7.3E-01 (mglkgldayr1 

Dlbenzo( a, h )anthracene 0.047 mgll<g B.5E-l1 (mgll<glday) 7.3E+oo (mW'l<gldayr' 
Indeno(1,2,3-cd)pyrane 0.110 mljlkg 2.0E-l0 (mgll<ljIday) 7.3E-Ol malka/dayr' 

Benzo(a)anthracene 2.0E-7 mg/m' 2.0E-tO (mgim') 1.1E-04 (uljlm,)-' 

Benzo(a)pyrene I.BE-7 mg/m' 1.BE-tO (mgim') 1.1E-OS (uglm,)-' 

Benzo(b)fluoranlhene 2.SE-7 mg/m' 2.3E-l0 (mglm' ) 1.1E-04 (uglmlr' 
Oibenzo(a,h)anthracene S.5E-B mg/m3 3.4E-l1 (mglm') 1.2E-03 (ug/m3r' 
Indeno(1,2,3-cd)pyrene B.2E-B mglm3 B.OE-l1 (mljlm') 1.1E-04 (uglmlr' 

Total 01 Recaptor Risks Across All Media 

Non·Cancer Hazard Calculations 
Cancer Risk Intake/Exposure Concentration RfD/RtC Hazard Quotient 

Value Units Value Unlls 

7.6E-tO 7.3E-08 (mgIl<glday) NA (mgIl<glday) --
8. 1 E-09 7.7E-OS (mgIl<glday) NA (mgIl<glday) -
1.3E-09 1.3E-07 (mgIl<gldey) NA (mgIl<glday) -
1.7E-09 I .SE-OB (mgIl<glday) NA (mgIl<glday) --
1.2E-OB --
2.0E-l0 1.9E-OB (mgll<glday) NA (mglkljlday) --
2.1E-09 2.0E-08 (mgll<ljIday) NA (mgIl<ljIday) --
3.4E-l0 3.3E-OS (mgIl<glday) NA (mglkglday) .. 
4.3E-tO 4.2E-09 (mglkglday) NA (mglkglday) .. 

3.1E-09 -
1.SE-OS .. 

1.5E-OB .. 

1.2E-11 7_7E·09 (mglml ) NA (mgiml) .. 
1.3E-l0 8.2E-09 (mglml ) NA (mglml) .. 
2.1E-l1 1.3E-OB (mglm3) NA (mglm') .. 

2.9E-l1 1.7E-09 (mgim') NA (mgim' ) .-

1.9E-tO .-

1.9E-tO _. 
1.9E-tO .. 

I.SE-OB .. 

1.4E-09 1.3E-07 (mgll<glday) NA (mglkljlday) .. 
1.2E-OB 1.2E-07 (mgll<glday) NA (mgll<glday) .. 
1.6E-09 1.5E-07 (mgll<glday) NA (mgll<glday) .. 

2.4E-09 2.3E-OB (mglkljlday) NA (mglkglday) .. 

5.6E-l0 S.3E-08 (mgIl<glday) NA (mglkglday) .. 

1.BE-08 --
3.SE-tO 3.4E-08 (mglkglday) NA (mglkglday) .. 

3.2E·09 3.0E-OB (rngIl<ljIday) NA (mglkglday) .. 

4.1E-l0 3.9E-OB (mgll<glday) NA (mglkljlday) .. 
6.2E-l0 S.9E-09 (mgll<glday) NA (mgll<ljIday) .. 

1.4E-l0 1.4E-08 (mglkljlday) NA (mgll<gldoy) .. 

4.7E-09 .. 
2.3E·{)8 .-
2_3E-08 -
2.2E·tl 1.4E-08 (mg/m' ) NA (mgim') _. 
1.9E-l0 1.2E-OB (mgim') NA (mg/m') .. 
2.SE-l1 1.6E-08 (mglm3) NA (mglm' ) .. 

4.1E-l1 2.4E-09 (mglm3) NA (mg/m3) .. 

B.BE-12 5.6E-09 (mgim' ) NA (mg/m' ) .. 

2.9E-l0 .. 
2.9E·tO _. 
2.9E-l0 _. 
2.3E-06 .. 

3.BE-08 Total of Recaptor Hazards Across All Media .. 

21312012 



enario Timelrame: Fut .... e 

Receptor Population: Industrial Workers 

: Adult 

Medium Exposure Medium 

~ac.SoIl Surface Son 

Exposure Medium Total 

Air 

Exposure Medium Total 

Medium Total 

~rt ... sall SubsUff&ce SoIl 

ExPosure Medium Tolal 

Air 

Exposure Medium Tolal 

Medium Total 

Exposure Point Exposure Route 

PCP Drip Tank Ingesllon 

EJCP. Route Total 

Dermal 

E"". Rout. Total 

Exposure Poinl Total 

PCP Drip Tank Inhalation 

Em. Route Total 

Exposure Point Total 

PCP Olip Tank mges1ion 

Exp. Route Total 

Dermal 

Exp. Roule Total 

Exposure Polnl Total 

PCP Drip Tank Inhalallon 

Exp. Route Total 

Exposure Poinl Total 

TABLE 72.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSA CRANE, CRANE, INDIANA 
PAGE 1 OF 1 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units lnlakelExposure Concentration CSFlUnft Risk 

Value Units Value Units 

Benzo(a)anthracene 0.1SO mgkg 8.3E-09 (rnglkO'day) 7.3E-01 (mO'kgldayl" 
Benzo(a)pyrene 0.160 mO'kg e.SE-09 (rnglkO'day) 7.3E+OO (mglkgldayl" 
BenZo(b)fluoranthene 0.260 mO'kg 1.-4E-OS (mgA<O'day) 7.3E-Ot (mglkglday)"' 
Dlbenzo(a,h)anthracene 0.033 mglkg 1.8E-09 (mgJl<glday) 7.3E+oo (mO'ka/da,r' 

Benzo(a)anthracene O.ISO mO'kg 1.4E-09 (rnglkO'day) 7.3E-Ot (mglkO'dayl" 
Benzo(a)pyrene 0.160 mO'kg 1.SE-09 (rnglkO'day) 7.3E+00 (m9'kgldayr' 
Benzo(b)fluoranthene 0.260 mO'kg 2.SE-09 (mgA<glday) 7.3E-Ol (mglkgldayl" 
Dlbenzo(a,h)anthracene 0.033 mO'kg 3.IE- l0 (rnglkglday) 7.3E+OO (mO'ka/da,r' 

Benzo(a)anlhracene 1.1E-l0 mglm3 2.9E-12 (mO'm) 1.1E-04 (uglm')"' 
Benzo(a)pyrene 1.2E-10 mglm' 3.1E·12 (mgfm3

) 1.1E-03 (uglm3r' 
Benzo(b)fluoranthene 2.0E-10 mglm' 5.1E-12 (mglm~ 1.lE-04 (uO'm~" 
Dt>enzo(a,h)anthracene 2.5E-l 1 mgim' 6.4E-13 (mg/m~ 1.2E-03 (ualm'l" 

Banzo(a)anthrecene 0.270 m0'k9 1.5E-08 (rnglkglday) 7.3E-O ' (mglkO'day)"' 
Benzo(a)pyrene 0.240 mO'k9 1.3E-08 (mglkO'day) 7.3E+00 (mglkgldayr' 
Benzo(b)fluoranthene 0.31 0 m!l'kg 1.7E-OS (rnglkglday) 7.3£-01 (mO'kgldayr' 
Dlblnzo(a,h)anthracene 0.047 mO'kg 2.6E-09 (mgJl<g1day) 7.3£+00 (mO'kgldayl" 
Indeno(1,2,3-cd)pyrene 0.110 mO'kg 6.1E-09 (mglkglday) 7.3£-01 (maika/da,)" 

8enzo(a)enlhracene 0.270 mgkg 2.6E-09 (mglkglday) 7.3E·Ot (mglkgfdayr 1 

Benzo(a)pyrene 0.240 mO'kg 2.3E-09 (mglkglday) 7.3E+00 (mglkO'dayl" 
Blnzo(b)fluoranthene 0.310 mO'kg 2.9E-09 (mO'kO'day) 7.3E-01 (mO'kgldayl" 
Dlblnzo(a,h)anthracene 0.047 mO'kg 4.4E-10 (mgJl<glday) 7.3E+00 (mwkg/dayr' 
Indeno(1,2,3-cd)pyrene 0.110 mgkg 1.0E-09 (rnglkglday) 7.3e-Ol (mgA<a/da l" 

eenzo(a)anthracene 2.1E·10 mglm3 5.3E-12 (mg/m3
) 1.1E-04 (uO'm'l" 

Benzo(ll)pyrene 1.SE-tO mglm3 4.7E-12 (mglm~ t . 'E-03 (uglm3r' 
Benzo(b)flUOfanthene 2.4E-l0 mglm' 6.1E-12 (mglm~ 1.tE-04 (uglm'r 1 

Olbenzo(a,h)anthracene 3.SE-11 mgim' 9.2E- 13 (mg/m') 1.2E-03 (UO'm~" 
Indeno( 1 ,2,3-cd)pyrene S.4E-11 mO'm' 2.1E-12 (mglm') 1. 1 E-0<4 (ualm~ " 

Total of Rec~or Risks Across M Media 

Non-Cancer Hazard Calculations 
Cancer Risk Intake/Exposure Concentration RIDIRIC Hazard Quotient 

Value Units Value Units 

S.OE-09 S.4E-OB (mglkO'day) NA (mgA<glday) --
S.4E-OB 6.9E-OS (mO'kglday) NA (mgA<O'day) --
1.0E-OS 1.IE-07 (mgJl<g1day) NA (mgJl<O'day) --
t.3E-08 1.-4E-08 (mglkO'day) NA (mglkO'day) --
9.-4E-Q6 --
1.0£-09 1.1E-06 (mglkglday) NA (rnglkO'day) -
1.1E-OS I.2E-OB (mglkglday) NA (rnglkO'day) --
I.SE-09 1.9E-OS (mgJl<g1day) NA (mglkglday) --
2.3E-09 2.4E-09 (mgJl<g1day) NA (mgA<O'day) --
1.6E-oe --
1.1E-07 --
1. 1E-07 --
3.2E-13 2.3E-l1 (mglm3

) NA (mglm~ --
3.4E·12 2.4E-l1 (mglm~ NA (mglm~ --
5.6E-13 4.0E-l1 (mg/m') NA (mglm') --
7.7E-13 5.0E-12 (mglm~ NA lmalm') --
5.1 E·12 --
S.IE-12 --
S.1E-12 --
1.tE-07 --
1.1E-08 1.2E-07 (mglkglday) NA (mglkglday) --
9.7E-08 1.0E-07 (mglkglday) NA (rnglkO'day) -- I 

1.2E-OS 1.3E-07 (rnglkglday) NA (mglkO'day) --
1.9E-Oe 2.0E-OB (mgikglday) NA (mglkglday) --
4.4E-09 4.7E-oa (mglkglday) NA (mgJl<g1day) --
1.4E-07 --
1.9E-09 2.0E-08 (mglkglday) NA (mglkO'day) --
1.7E-OO 1.SE-OS (mgJl<glday) NA (mglkglday) --
2.1E·09 2.3E-08 (mgJl<glday) NA (mgJl<g1day) --
3.2E-09 3.SE-09 (mO'kglday) NA (mO'kglday) --
7.6E-l 0 8.1E-09 (mO'kglday) NA (rnglkglday) --
2.SE-08 --
1.7e-07 --
t.7E-07 --
5.SE-13 4.1E-l1 (mg/m3

) NA (mg/m3
) --

S.2E-12 3.SE-" (mglm') NA (mglm3) --
S.7E-13 4.7E-l 1 (mglm') NA (mglm~ --
1. 1E-12 7.1E-12 (mg/m~ NA (mg/m~ --
2.4E-13 1.7E-1 1 (mglm3

) NA (malm~ --
7.7E-12 --
7.7E-12 --
7.7E-1 2 --
1.7E-07 --
2.BE-07 Total of Receptor Hazards Across AI Media --
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enario Tlmeframe: Current/Future 

Medium Exposure Medium Exposure Point ExpO$ure Route 

5ort..,. So' Surface $oil PCP Drip Tank Ingestion 

ElCp. Route Total 

Dermal 

E)q). Route Total 

Exposure Point Total 

ElCposure Medium Total 

AI, PCP Drip Tank inhalalion 

E)q) . Route Total 

Exposure Point Total 

E:q:>osure Medium Total 

Medium Total 

flubs"".'" Soi' Sobsurlace Soil pcp 0 i1l Tank Ingestion 

Exp. Route Total 

Dermal 

Exp . Route Total 

Exposure Point Total 

Exposure Medium Total 
A], PCP Drip Tank Inhalation 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

MedIum Total 

. -

TABLE 7.3.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZAROS 

CENTRAL TENDENCY EXPOSURES 

NSA CRANE, CRANE. INDIANA 
PAGE 1 OF 1 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concentration CSFlUnlt Risk 

Value Units Value Units 

Benzo(a)anthracene 0.'50 mgl1<g 2.7E-09 (mgI1<g/day) 7.3E·0' (mgl1<g/dayr' 

Benzo(a)pyrene 0.160 mg/l<g 2.BE·09 (mgI1<g/day) 7.3E+OO (mg/1<g/dayr' 
Benzo(b)fluoranthene 0.260 mg/l<g 4.6E·09 (mg/1<g/day) 7.3E-O ' (mg/1<g/dayr' 

Dbenzo(a,h)anthracene 0.033 mg/l<g 5.9E·10 (mg/1<g/day) 7.3E.OO (mg/llg/dayr' 

Benzo(a)anlhracene 0.150 mg/1<g 1.1E-09 (mg/1<g/day) 7.3E·01 (mg/llg/dayr' 

Benzo(a)pyrene 0 .160 mg/1<g 1.1E·09 (mgI1<glday) 7.3E+OO (mg/llgldayr' 

Benzo(b)fluoranthene 0260 mgI1<g I.BE-09 (mgI1<g/day) 7.3E·0 ' (mg/llgldayr' 

Dibenzo(a ,h)anthracene 0.033 mg/l<g 2.3E-10 (mgI1<g/day) 7.3E+OO (mg/1<g/da r' 

Benzo(a)anthracene 1.tE·10 mg/ml I.4E-13 (mglm' ) 1.1E·04 (uwmlrl 

Benzo(a)pyrene 1.2E-10 m~m3 I .SE-13 (mglm3) 1.1E·03 (uO'm3r l 

Benzo(b)fluoranthene 2.0E·10 mglm' 2.5E·'3 (mglm3
) 1.1E·04 (uglm3r 1 

Dibenzo(a,h)anthracene 2.SE·11 mglm' 3.2E-14 (mg/m') ' .2E·03 (ug/m' r' 

Benzo(a)enlhfacene 0.270 mglkg 4.8E·09 (mgI1<g/day) 7.3E.()t (mglkgld.yr ' 

Benzo(a)pyrene 0.240 mg/l<g 4.3E-09 (mgI1<glday) 7.3E+OO (mg/llgldayr' 
Benzo(b)flUOfanlhene 0.3 10 mgl1<g 5.5E·09 (mgI1<glday) 7.lE·01 (mg/llgldayr' 
Obenzo(a,h)anthracene 0.047 mgllog 8.3E-10 (mgI1<g/day) 7.3E+OO (mg/llgldayr ' 

Indena( 1 ,2,3-cd)pyrene 0.110 mgllog 2.0E-09 (mgI1<glday) 7.3E·OI (mglkglday)' 

Benzo(a)anthracene 0.270 mg/llg 1.9E-09 (mgI1<g/day) 7.3E·0 ' (mglt<:g1dayr 1 

Benzo(a)pyrene 0.240 mg/kg 1.7E-09 (mgo1<g/day) 7.3E+OO (mg/kg/dayr' 
Benzo(b)fluoranthene 0.310 mwkg 2.2E-09 (mg/1<g/day) 7.3E·01 (m9'kgldayr1 

Dibenzo(a,h)anthracene 0.047 mg/llg 3.3E-IO (mg/1<g/day) 7.3E+OO (mglkgldayr1 

Indena( 1 ,2,3-cd)pyrene 0.1 10 mwkg 7.BE-10 (mg/1<g/day) 7.3E-OI mg/kg/dayr' 

Benzo(a)anlhracene 2.1E·l0 mg/m' 2.SE· 13 (mglm') 1.I E·04 (UWmJr' 

Benzo{a)pyrene 1.eE·l0 mg/m' 2.3E-1 3 (mglm1 1.1E-03 (ug/m'l ' 
Benzo(b)fluoranthene 2.4E- tO mglm' 3.0E-13 (mg/m'l UE·04 (ug/m'l" 

Obenzo(a.h)anthraceoe 3.SE-II mglm' 4.SE-t4 (mgIm') 1.2E·03 (ug/m'l" 

Indena( 1.2.3-cd)pyrene B.4E· tl mg/m' 1. 1E-13 (mglm'l 1.1E-Q4 (u~m3r' 

Total 0' Receptor Risks Across All Media 

Non-Cancer Hazard Calculations 
Cancer Risk Intake/Exposure Concentration R1O/RfC Hazard Quotient 

Value Units Value Units 

1.9E-09 S.2E·09 (mgI1<g/day) NA (mgI1<g/day) .. 
2.1E-08 S.SE·09 (mg/l<g/day) NA (mgI1<g/day) .. 
3.4E-09 1. I E·OS (mgI1<g/day) NA (mgI1<g/day) .. 
4.3E·09 1.4E·09 (mg/IIg/day) NA (mg/1<g/day) .. 
3.0E·08 .. 
7.7E-l 0 2.5E-09 (mg/IIg/day) NA (mg/1<g/day) .. 
8.~E-09 2.6E-09 (mgI1<glday) NA (mgI1<glday) .. 
1.3E-09 4.3E-09 (mgI1<g/day) NA (mg/llglday) .. 
1.7E-09 S.4E-l 0 (mg/IIg/day) NA (mgI1<glday) .. 
1.2E-08 .. 
4.2E·08 .. 
4.2E-OB .. 
I.SE-14 3.4E-13 (mg/m'l NA (mglml ) .. 
1.7E-13 3.SE-13 (mg/m'l NA (mglm' ) .. 
2.8E-14 S.9E-13 (mglm3) NA (mglm3

) .. 
3.8E-14 7.4E-1 4 (mglm') NA (mg/m') .. 
2.SE-13 .. 
2.5E-1 3 .. 
2.5E-1 3 .. 
4.2E-oB .. 
3.5E-09 1.IE-08 (mg/IIg/day) NA (mgI1<g/day) .. 
3. I E-08 9.ge·09 (mglkglday) NA (mglkg/day) .. 
4.0E-09 1.3E--08 (mg/llglday) NA (mg/IIg/day) .. 
S.I E-09 1.9E·09 (mg/llglday) NA (mg/1<g/day) .. 
1.4E-09 '.6E·09 (mgI1<glday) NA (mgI1<glday) .. 
4.SE-08 .. 
1.4E-09 4.4E·og (mgI1<g/day) NA (mg/1<g/day) .. 
1.2E-OB 3.9E·09 (mg/1<glday) NA (mg/1<g/day) .. 
I.SE-09 5. 1E-09 (mglkglday) NA (mglkg/day) .. 
2.4E-09 7.7E-l0 (mg/1<g/day) NA (mgI1<glday) .. 
5.7E-l0 1.8E-og (mg/llg/day) NA (mgI1<g/day) .. 
1.BE-OB .. 
S.4E-08 .. 
S.4E-08 .. 
2.9E-1 4 S.I E-13 (mglm'l NA (mglm,) .. 
2.SE-13 S.4E·13 (mg/m') NA (mglm1 .. 
3.3E·14 7.0E-13 (mglm'l NA (mg/m'l .. 
5.5E-14 1.1E-13 (mglm1 NA (mg/m'l .. 
1.2E-14 2.SE-13 (mg/m1 NA (mg/m' ) .. 
3.8E-13 .. 
3. 8E-13 .. 
3. 8E-13 .. 
S.4E-OB .. 
1.IE-07 Total 01 Receptor Hazards Across All Media .. 
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enarlo Tlmeframe: Future 
I 
Receptor Populallon: Recreational Users 

: ChHd 

Medium Exposure Medium 

SUrface Soli Surface SolI 

E)C[)Osure Medium Tolal 

AI, 

EXPosure Medium Total 

Medium Total 

,""bsurtace SoIl SLbsurface SoIl 

ExPOsure Medium Total 

AI, 

Exposure Medium TOlal 

Medium Total 

Exposure Point Exposure Route 

PCP Drip Tank Ingestion 

E~. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

PCP Drip Tank Inhalation 

e xpo Route Toial 

Exposure Point Total 

PCP 0r1> Tank Ingestion 

ElCD. Roule Total 

Dermal 

ElIP. Aoute T atal 

'Exposure Point Total 

PCP Drip Tank Inhalation 

Exo . Route Total 

Exposure Point Total 

TABLE 7.4.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Ums tn4:ake/Exposure Concenlrallon CSFlUnlt Risk 

Value Unlts Value Units 

Benzo(a}an4:hracene 0.150 mglkg 6.6E·09 (mg/I<9'day) 7.3£-01 (mglkgldayr' 
Benzo(a)pyrene 0.160 mglkg 7.1E-09 (mg/I<9'day) 7.3E+00 (mglkgldayr' 
Benzo(b)fluoranthene 0.260 m9'kg 1.1E-OB (mglk9'day) 7.3E-Ol (mglkgldayr' 
Dlbenzo(a,h)anthracene 0.033 mglkg 1.5e-09 (mg/I<9'day) 7.3E.00 (mg/I<aldayr' 

Benzo(a)anttwacene 0.150 mglkg 2.3E-09 (mg/I<9'day) 7.3E-01 (mglkgldayr ' 
Benzo(a)pyrene 0.160 mglkg 2.4E-09 (mgl!c9'day) 7.3E+00 (mWk:gldayr l 

Benzo(b)fluoranthene 0.260 mglkg 3.9E·09 (mgl1<9'day) 7.3E·Ol (mglkgldayr' 
Dlbenzo(a,h)anthracene 0.033 mglkg 5.0E·l 0 (mglk9'day) 7.3E.00 (mglkaldavr ' 

Benzo(a)anthracena 1.1E- l 0 mglm3 1.3E-13 (mglm' ) 1.1 E·04 (uglm3rl 

Benzo(a)pyrene 1.2E- l0 mglm3 1.3E-13 (mg/m') 1.1 E-03 (ug/marl 

Benzo(b)fluoranthane 2.0E-l0 mglm' 2.2E- 13 (mglm3
) 1.1 E-04 (uglm3r' 

Olbenzo(a,h)anthracane 2.5E·1' mglm' 2.8E·14 (mglm') 1.2E-03 (UQ/m'r' 

Benzo(a)an4:hracene 0.270 mglkg 1.2E-08 (mgl!c9'day) 7.3E·Ol (mglkgldayr ' 
Benzo(a)pyrene 0.240 mglkg 1.1E-08 (mgl!c9'day) 7.3E+oo (mglkgldayr' 
Benzo(b)fluoranthane 0.310 mgl!cg 1.4E-08 (mgl!c9'day) 7.3E-Ol (mgl!cgldayr' 
Dlbenzo( a, h )anthracene 0.047 mglkg 2. 1E-09 (mglk9'day) 7.3E+00 (m9'kgldayr' 
Indeno( I ,2,3-cd)pyrene 0.110 mglkg 4.9E-09 (mglk9'day) 7.3E-01 (m9'kalda r' 

Benzo(a)anthr8cerM!l 0270 mgl!cg 4.1E-09 (mgl!c9'day) 7.3E·Ol (mglkgldayr' 
Benzo(a)pyrene 0.240 mglkg 3.6E-09 (mgl!c9'day) 7.3E+00 (mglkgldayr' 
Benzo(b)11uoranthene 0.310 mglkg 4.7E·09 (mglk9'day) 7.3E·Ol (mglkoldayr l 

Dlbenzo(a,h)anthracene 0.047 mglkg 7.1 E-l0 (mglk9'day) 7.3E. 00 (mO'kgldayr l 

indeno(l,2.3-cd)pyrene 0.110 mgl!cg 1.7E·09 (mglk9'day) 7.3E-Ol (mgIk!lidayr' 

Benzo(a)anthracene 2.0E- 10 mg/m3 2.3E-13 (mglm3
) UE·04 (uglm3rl 

Benzo(a)pyrene I .BE· l0 mglm' 2.0E·13 (mglm') 1.1E·03 (uglm3r' 
8&ozo(b)fluoranthene 2.3E-l 0 mgIm' 2.6E-13 (mglm') 1.1E·04 (uglm,)·' 
Dilenzo(a,h)anthracene 3.6E-ll mglm' 3.9E- 14 (mglm') 1.2E-Q3 (u9'm,)·' 

IOOeno(I,2,3-cd)pyrene 8.3E-l1 mgIm' 9.2E·14 (mglm') 1.1E·04 (u!lim')·' 

T()(al of Recep10r Risks Across All Media 

Non-Cancer Hazard Calculations 
Cancer Risk Inlak&'Exposure Concentration RfDIRIC Hazard Ouotleri 

Value Units Value Unlls 

4.BE-09 3.6E-OB (mg/I<9'day) NA (mg/I<9'day) --
5.2E-08 3.8E-08 (mglk9'day) NA (mglk9'day) --
8.4E-09 6.2E-08 (mglkglday) NA (mg/I<glday) --
1.l e·OS 7.BE-09 (mg/I<9'day) NA (mg/I<9'day) --
7.5E·08 --
1.7E·09 1.2E-08 (mgl!c9'day) NA (mgl!cglday) --
1.8E-08 1.3E-00 (mgl!cglday) NA (mg/I<9'day) --
2.9E·09 2.1E-08 (mglk9'day) NA (mgl!cglday) --
3.6E-09 2.7E-09 (mglk9'day) NA (mglkglday) --
2.6E-08 --
1.0E-07 --
1.0E-07 --
1.4E-14 6.7E-13 (mglm3

) NA (mglm3
) --

1.5E-13 7.2E-13 (mglm,) NA (mglm3
) --

2.4E-14 1.2E-12 (mglm') NA (mgIm') --
3.3E-14 1.5E- 13 (mglm1 NA (maim') --
2.2E-'3 --
2.2E-13 --
2.2E- 13 --
1.0E·07 --
8.7E-09 6.4E·08 (mgl!c9'day) NA (mgl!c9'day) --
7.7E-OB 5.7E-08 (mgl!c9'day) NA (mg/I<lYday) -
1.0E-00 7.4E-08 (mgl!cglday) NA (mg/I<glday) --
1.5E-08 1.1E-08 (mgl!cglday) NA (mglkglday) --
3.5E-09 2.6E-08 (mglk9'day) NA (mglk9'day) --
1.1E-07 .-
3.0E-09 2.2E-08 (mgl!cglday) NA (mgl!clYday) -
2.7E-08 2.0E·08 (mgl!c9'day) NA (mgl!c9'day) --
3.4E·09 2.5E-00 (mglkglday) NA (mglkglday) --
5.2E-09 3.BE-09 (mglk9'day) NA (mglkglday) --
1.2E-09 9.0E-09 (mgl!c9'day) NA (mg/I<9'day) --
3.9E-OB --
1.5E-07 --
1.5E-07 --
2.5E-14 1.2E-12 (mglm3

) NA (mglm3
) --

2.2E-' 3 1.1E-12 (mglm') NA (mgIm') --
2.8E-14 1.4E-12 (mglm1 NA (mgIm') --
4.7E-14 2.1E-13 (mgIm') NA (mgIm') --
1.0E-14 4.9E-13 (maim') NA (maim') --
3.3E·13 --
3.3E-13 --
3.3E·1 3 --
1.5E·07 --
2.6E-07 T oIal of Receptor Hazards Acro" AI Media --
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Recreational Users 

Medium Exposure Medium Exposure Point 

;urface Soil Surface Soil PCP Drip Tank 

Exposure Point T olal 

Exposure Medium Tolal 

Air PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

Medium Tolal 

liSubsurtac. 5011 Subsurface Soli PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

Air PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Exposure Route 

Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Inhalation 

Exp. Route Total 

Ingestion 

Exp. Roule Total 

TABLE 7.S.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical of 

Potential Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dlbenzo(a,h)anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anlhracene 

Benzo(a)anthracene 

8enzo(a)pyrene 

Benzo(b)tluoranthene 

Dibenzo(a,h)anthracene 

8enzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anlhracene 

Indeno(I,2,3-cd)pyrene 

NSA CRANE. CRANE. INDIANA 

PAGE 1 OF 1 

EPC Cancer Risk Calculations 

Value I Units Intake/Exposure Concentration I CSFlUnit Risk 

0.150 

0.160 

0.260 

0.033 

0.150 

0.160 

0.260 

0033 

1.1E-tO 

1.2E-l0 

2.0E·l0 

2.5E-l1 

0.270 

0.240 

0.310 

0.047 

0.110 

mwkg 

mwkg 

mwkg 

mwkg 

m~g 

m~g 

m~g 

m~kg 

mg/m3 

mglm3 

mgJm3 

mgJm3 

m~g 

ml}'kg 

mglkg 

m~kg 

m~g 

Value Units Value Units 

6.0E·1O 

6.4E-10 

1.0E-09 

1.3E-10 

2.BE-l0 

3.0E·l0 

4.9E-l0 

6.2E-l1 

1.1E-13 

1.1E-13 

I.BE·13 

2.3E-14 

1.1E-09 

9.6E-l0 

1.2E·09 

1.9E-l0 

4.4E-l0 

(m~~d.y) 

(mgl1<~d.y) 

(mgl1<~d.y) 

(mgl1<~d.y) 

(m~~day) 

(m~~d.y) 

(m~~day) 

(m~~d.y) 

(mg/m3
) 

(mg/m~ 

(m~') 

(mgJm3
) 

(~~d.y) 

(mg/lc:g/day) 

(m~~d.y) 

(m~~d.y) 

(m~~day) 

7.SE-Ol 

7.3E+OO 

7.SE-Ol 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-Ol 

7.3E+OO 

1.1E·04 

1.1E·03 

1.1E-04 

1.2E-03 

7.3E-Ol 

7.3E+OO 

7.3E-Ol 

7.3E+OO 

7.3E-01 

(m~k~dayr' 
(m~k~daYr' 
(m~~daYr' 
(m~k~daYr' 

(mgJkgfdayr' 

(mglkgldayr' 

(mgJkgfdayr' 

(mgJkg/dayr' 

(ug/m
3r' 

(ug/m3r' 
(ug/m3r' 
(ugJm3r' 

(mglkgldayr' 

(m~k~daYr' 
(mgJkgldayr' 

(mgJkgldayr' 

(mglkg/dayr' 

Dermal IBenzo(a)anthracene 0.270 

0.240 

0.310 

0.047 

0.110 

m~g 

m~kg 

mglkg 

m~g 

m~kg 

S.IE-tO 

4.SE-l0 

S.BE-l0 

B.9E-lt 

2.1E-l0 

(m~~d.y) 

(m~~d.y) 

(mgl1<~d.y) 

(m~~day) 

(m~~day) 

7.3E-Ol 

7.3E+OO 

7.3E·Ot 

7.3E+OO 

7.3E-Ol 

(m~k~daYr' 
(m~k~daYr' 
(mglkgldayr' 

(mgJkgldayr' 

(m~k~daYr' 
Exp. Route Total 

Inhalation 

Exp. Route Total 

8enzo(a)pyrene 

Benzo(b)fluoranlhene 

Dlbenzo(a,h)anlhracene 

Indeno(I,2,3-cd)pyrene 

Benzo(a)anthracene 

Benzo(a)pyrene 

8enzo(b)fluore;nthene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

2.1E-l0 

I.BE-l0 

2.4E-l0 

3.6E-l1 

B.4E-ll 

mg/m3 

mglm3 

mg/m3 

mglm3 

mglm3 

1.9E-13 

1.7E-13 

2.2E-13 

3.3E-14 

7.BE-14 

(~m') 

(mgJm3
) 

(mglm3
) 

(mglm3
) 

(mglm3
) 

t.1E-04 

1.1E-OS 

1.1E-04 

1.2E-03 

1.1E-04 

(ug/m
3r' 

(u~m~-' 

(UgJm3r l 

(ug/m3r' 
(uglm

3r' 

Total of Receptor Risks Across All Media 

Non-Cancer Hazard Calculations 

Cancer Risk I Intake/Exposure Concentrallon RfD/RfC 

4.4E-l0 

4.7E-09 

7.6E·10 

9.6E-10 

6.BE-09 

2.1E·l0 

2.2E-09 

3.6E-l0 

4.5E-l0 

3.2E-09 

1.0E-OB 

1.0E·08 

1.2E-14 

1.2E-13 

2.0E·14 

2.BE-14 

I.BE·13 

1.BE-13 

I.BE·13 

1.0E-08 

7.9E·l0 

7.0E-09 

9.0E-l0 

1.4E·09 

3.2E·l0 

1.0E-OB 

3.7E-l0 

3.3E-09 

4.3E-l0 

6.5E·l0 

I.SE·l0 

4.9E-09 

1.5E-OB 

I.SE-OB 

2.1E-14 

1.9E-13 

2.4E-14 

4.0E-14 

B.6E-IS 

2.BE-13 

2.BE·t3 

2.BE-13 

I.SE-OB 

2.SE-OB 

Value Units Value Units 

3.BE-09 

4.1E-09 

6.6E-09 

B.4E-l0 

I.BE-09 

1.9E·09 

S.IE-09 

4.0E-l0 

6.BE-13 

7.2E-13 

1.2E-12 

1.5E-13 

6.9E-09 

6.1E-09 

7.9E·09 

1.2E-09 

2.BE-09 

3.2E-09 

2.9E-09 

3.7E-09 

S.6E·l0 

1.3E-09 

1.2E-12 

1.1E-12 

I.4E·12 

2.1E-13 

5.0E-13 

(m~~d.y) 

(m~~d.y) 

(m~~d.y) 

(m~~d.y) 

(~~d.y) 

(m~~d.y) 

(m~~d.y) 

(m~~d.y) 

(mglm3
) 

(m!),m3
) 

(m!),m3
) 

(mgJm3
) 

(m~~d.y) 

(~~d.y) 

(mgl1<~d.y) 

(m~~d.y) 

(m~~d.y) 

(m~~d.y) 

(m~~d.y) 

(m~~d.y) 

(m~~day) 

(m~~day) 

(m~m~ 
(mgJm3

) 

(mg/m3
) 

(mglm3
) 

(~m~ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(m~~d.y) 

(m~~day) 

(m~~d.y) 

(mgl1<~d.y) 

(m~~d.y) 

(m~~d.y) 

(m~~d.y) 

(m~~day) 

(mglm3) 

(mglm') 

(~m~ 
(mglm3

) 

(m~~d.y) 

(m~~day) 

(m~~day) 

(m~~d.y) 

(m~~d.y) 

(m~~day) 

(m~~day) 

(m~~day) 

(m~~d.y) 

(m~~d.y) 

(mglm3) 

(mglm3
) 

(mglm3
) 

(mgJm3
) 

(mglm3
) 

Total of Receptor Hazards Across All Media 

Hazard Quotient 
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enano Tlmeframe: Hypothetical 

Receptor Population: Residents 

M&dlum Exposure Medium 

jsu~a<:e Soli SUrface Soil 

Exposlle MedkJm Total 

Air 

Exposure Medium Tolal 

MedkJm Tolal 

SOOsurfaca 50'1 Subsurface SoIl 

Exposure M&dium T olal 

Air 

Exposl.J!"e Medium TOlal 

Medium Tolal 

Exposure Point Exposure Route 

PCP Drip Tank Ingestion 

Exp. Route T etal 

Dermal 

E)Q:I. Roule T eta! 

Exposure Point Tolal 

PCP Drip Tank Inhalation 

Exp. Route Tolal 

Exposure Point Total 

pcp Drip Tank 1"1/051100 

EJIP. Route T oIal 

O@rmal 

El¢'. Aoute T oIa! 

Exposure PoInt Total 

PCP Drip Tank Inhalation 

E)Ip. Route Tolal 

Exposure Point Tolal 

TABlE 7.s.eTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concentration CSFi\J n~ Risk 

Value Units Value Units 

Benzo(a)anthracene 0. 150 mgkg 1.2E-07 (mgk~dey) 7.3E-Ol (~glday)' 
Benzo(a)pyrene 0.160 mglkg 1.3E-07 (mglk~day) 7.3E+00 (mglkglday)' 
BenZo(b)fluoranthena 0.260 m~kg 2.1E-07 (mgIk~day) 7.3E-Ol (mglkglday) ' 
Dibenzo(a,h)anthracene 0.033 mglkg 2.6E-08 (~~day) 7.3E+00 (mall,"/davr' 

Benzo(a)anthracene 0.150 mglkg t .7E-OS (~glday) 7.3E·O' (mglk!JIdayr ' 
Benzo(a)pyrene 0.160 mgkg LeE-DB (mglk~day) 7.3E+00 (mglkgldayr' 
Benzo{b)fluoranthena 0.260 mwkg 3. 0E-OS (mglkglday) 7.3E-Ol (mglkglday) ' 
Dlbenzo(a,h)anthracena 0.033 mglkg 3.BE-09 (mglkglday) 7.3E+00 (mglkgldav) ' 

Benzo(a)anthracene 1.IE-l 0 mwm3 1.4E- l1 (mg/m3
) 1.1E-04 (uglm3r' 

Benzo(a)pyrene 1.2E-l 0 mglm3 1.4E-l1 (m9lm3) ' .' E·03 (UWm'r ' 
Benzo(b)fluoranth&ne 2.0E- l 0 mg/m' 2.4E-1 1 (mg/m'J U E-04 (UWm)r' 
Olbenzo(a,h}anlhracana 2.SE-l1 mg/m' 3.0E-12 (motm'J 1.2E-03 (ug/m') ' 

Benzo(a)anlhracene 0.270 mgIlcg 2.1E-07 (mgIk~dey) 7.3E-01 (~gldey)' 
Benzo(a)pyrene 0.240 mgkg 1.9E-07 (~gldey) 7.3E.00 (mglkll'dayr' 
Benzo(b)fluoranthene 0.31 0 mglkg 2.SE-07 (mgk~day) 7.3E-Ol (mglkg/dayr1 

Olbenzo{a,h)anthracene 0.047 mglkg 3.7E-OB (mglk~day) 7.3E+00 {mwkgldayr 1 

Indano( I ,2,3-cd)pyrene 0 .1 10 m~kg B.7E-08 (mglkglday) 7.3E-Ol (ma/ka/da )' 

Benzo(a)anlhracene 0.270 mglkg 3. 1 E-08 (mgkglday) 7.3E-Ol (m\l"kglday)' 
Benzo(a)pyrene 0.240 mglkg 2.8E·06 (mglkglday) 7.3E+00 (~!JIdaYr ' 
8enzo(b)f!uoranthene 0.310 m9'kg 3.6E-08 (mgIk~day) 7.3E-01 (mglkgldayr' 
Dlbenzo(a,h)anthracene 0.047 mjjkg 5.4E-09 ( mglk~day) 7.3E+00 (mglkgldayr' 
Indano( 1 ,2,3-cd)pyrene 0.110 mglkg 1.3E-OS (mgIk~day) 7.3E-Ol (malka/dav)' 

Benzo(a)anthracene 2.1E-l0 mg/m3 2.4E-11 (mglm3
) 1.1E-04 (ugtm3r' 

Benzo(a)pyrene I .BE-l0 mg/m' 2.2E-l1 (mg/m' ) 1.1E-03 (u!)'m'r1 

Benzo(b)ftuoranthane 2.4E-l0 mg/m' 2.SE-11 (mglm'J 1.1 E-04 {UWm3r' 
Dlbenzo(a ,h )anthracene 3.6E-11 mg/m' 4.3E-12 (mgIm'J 1.2E-03 (ull'm'J·' 
[ndena(1,2,3-cd)pyrena B.4E-ll mg/m' 1.00-lt (mg/m') 1.l E-04 (uglm~· ' 

r etal of Receptor Risks Across AI Media 

Non-Cancer Hazard Calculations 
Cancer Risk Inteke/Exposure Concentration AfOiRfC Haurd OlJOtient 

Value Unb Value Unls 

B.7E-08 6.4E-07 (mgk~dey) NA (mgkglday) .. 
9.3E-07 6.SE-07 (mglkglday) NA (mglkglday) .. 
I .SE-07 1.IE-OS (mglkgldey) NA (mglkglday) .. 
1.9E-07 1.4E-07 (mgkglday) NA (mglkgldey) .. 
1.4E-06 .. 
1.3E-08 9.3E-08 (mgk!JIdey) NA (mgkglday) .. 
1.3E-07 1.0E-07 (mglkglday) NA (mgIk!JIday) .. 
2.2E-08 1.6E-07 (mglkglday) NA (mglkglday) .. 
2.BE-08 2.1E-08 (mglkglday) NA (mglk~day) .. 
2.0E-<l7 .. 
1.6E-06 .. 
1.6E-06 .. 
1.5E-12 7.3E-ll (mglm3

) NA (mglm3
) .. 

1.6E-l 1 7.BE-l1 (mg/m3
) NA (mglm3

) .. 
2.6E-12 1.lE-l0 (mg/m') NA (mg/m') .. 
3.6E-12 1.6E-1 1 (mg/m'J NA (motm'J .. 
2.4E-l1 .. 
2.4E-l l .. 
2.4E-l 1 .. 
1.6E-06 .. 
1.6E-07 1.2E-OS (mgkjjdey) NA (~lI'dey) .. 
1.4E-06 1.DE-OS (mgkjjdey) NA (mglkgldey) .. 
1.BE-07 1.3E-OS (mglkglday) NA (mgIk~day) .. 
2.7E-07 2.0E-07 (mglkglday) NA (mglk~day) .. 
6.4E-OB 4.7E-07 (mglkglday) NA (mglkll'day) .. 
2.1 E-06 .. 
2.3E-08 '-lE-07 (mglkglday) NA (mglkglday) .. 
2.0E-07 I.SE-07 (mglkgldey) NA (mglkgldey) .. 
2.6E-OB 1.9E-07 (mgIk~day) NA (m\l"kglday) .. 

4.0E-OS 2.9E-OB (mglkglday) NA (mglk~day) .. 
9.3E·06 6.BE-08 (mglkjjday) NA (mgIk~day) .. 
3.0E-07 .. 
2.4E-06 .. 
2.4E-06 .. 

2.7E-12 1.3E-l0 (mg/m') NA (mg/m3
) .. 

2.4E-l1 1.2E-l0 (mg/m') NA (mg/m' ) .. 
3.1E-12 1.5E-l0 (mg/m'J NA (mg/m'J .. 
5.1E-12 2.3E-ll (mgIm'J NA (mgIm'J .. 
1. 1E-12 S.4E- l l (maim') NA (mg/m'J .. 

3.6E-11 .. 
3.6E- l 1 .. 
3.6E-l1 .. 
2..4E-06 .. 
3.9E-06 Total 01 Rec~or Hazards Across All Media .. 
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IScenarlo Tlmetrame: Hypothetical 

Receptor Population: Residents 

Receptor Age: Adult 

Medium ElCPosure Medium 

SUrface SOU Surface SoH 

ElCPosure Medium Total 

Air 

E)tpOsure Medium Total 

Medium Total 

~bsu1ace Soil Subsurface Soil 

E)tpOsure Medium Total 

Alr 

ElCPosure Medium Total 

Medium Total 

Exposure Point Exposure Route 

PCP Drip Tank Ingestion 

E)(p. Route Total 

Dermal 

Elq) . Route Total 

Exposure Point Total 

PCP Drip T!IInk Inhalation 

Exp. Route Total 

Exposure Point Total 

pcp Drip Tank Ingestion 

E)Ip . Route Total 

Dermal 

Elq) , Route Total 

Exposure Point Tolal 

PCP DrlpT!llnk Inhalation 

E)Ip. Route Total 

Exposure Point Total 

TABlE 7.7.CTE 

CAlCULATtON OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSA CRANE, CRANE, INDIANA 
PAGE 1 OF 1 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concentration CSF/Unlt Risk 

Value Units Value Units 

Benzo(a)anthracene 0.150 m~g t.tE-OS (mg!1<glday) 7.3E·Ol (mglkglday)" 

Benzo{a)pyrene 0.160 m~g 1.2E-08 (mglkll'day) 7.3E+00 (mglkglday)" 

Benzo{b)fluoranthene 0.260 mg/1<g t .9E-08 (mglkglday) 7.3E·01 (mglkglday)" 

Obenzo(a,h)anttuacene 0033 mg/1<g 2.4E-09 (mglkglday) 7.3E+OO (mg/1<glda )" 

Benzo(ajanthracene 0.150 mg/1<g 1.6£·09 (mglkglday) 7.3E-Ol (mglkll'day),' 

Benzo(a)pyren8 0.'60 mglkg 1.7E·09 (mglkll'day) 7.3E+OO (mglkgfday)" 
Benzo(b)fluoranlhene 0.260 mglkg 2.8E·09 (mglkglday) 7.3E-01 (mw'kgldayr' 
Olbenzo(a,h)anthracene 0.033 mglkg 3.5E·l0 (mglkglday) 7.3E+OO (mglkll'da )" 

8enzo(a)anthracene t .tE-l0 mglm3 '.tE·" (mglm3
) 1.1E·04 (ug/m3r1 

6enzo(a)pyrene 1.2E-10 mg/m3 1.2E·tt (mg/m3
) 1.1E·03 (ug/m3r1 

8enzo(b)fluoranthene 2.0E·10 mglm3 2.0E-11 (mglm1
) 1.1E-04 (uglm3rl 

Dibenzo(a,h)anthracene 2.5E·ll mg/m3 2.5E-12 (mglm1
) 1.2E·03 (ug/m'r' 

Benzo{a}anthracene 0270 mg/1<g 1.9E-Q8 (mglkll'day) 7.3E·Ol (mglkg/dayr' 

Benzo(a)pyrene 0.240 mglkg 1.7E·Q8 (mglkglday) 7.3E+OO (m\)'kgldayr' 
8enzo(b}lIuoranthene 0.310 mglkg 2.2E·Q8 (mglkg/day) 7.3E-01 (mglkll'dayr' 

Oibenzo(a,h)anthracene 0.047 mglkg 3.4E·09 (mglkiYday) 7.3E+OO (mfi1<gldayr' 

Imiano(1,2.3-cd)pyrene 0.110 mglkg 7.9E-09 (mglkglday) 7.3E·Ot (mglkgldayr' 

Benzo(a)anthracene 0.270 mglkg 29E-09 (mglkglday) 7.3E·Ot (mfi1<gldayr' 

8enzo(a)pyrene 0.240 mll'kg 2.BE-09 (mg/1<glday) 7.3E+00 (mglkg/dayr l 

8enzo(b)fluoranthene 0.310 mglkg 3.3E-09 (mglkglday) 7.3E·01 (mglkgldayr' 
Dibenzo(a,h)anthracene 0.047 mll'kg 5.0E·10 (mg/1<glday) 7,3E+00 (mll'kll'dayr' 
Indeno(1,2,3-cd)pyrene 0.110 mg/kg 1.2E-09 (mgl1<glday) 7.3E·Ol mglkoldav)" 

Benzo(a)anthracene 2.IE·10 mglm' 2.'E·" (mglm') l.tE·04 (uglm3r1 

Benzo(a)pyrene 1.SE·10 mll'm' 1.8E·" (mg/m') 1.1E·03 (ugI"m3r1 

Benzo(b)nuoranthene 2.4E·l0 mg/m' 2.4E·11 (mg/m') 1.tE-04 (uglm3r' 
Dbenzo(a,h)anthracene 3.6E·ll mglm' 3.6£·12 (mg/m') 1.2E-03 (ug/mi" 
Indena( 1 ,2,3-cd)pyrene 8.4E· 11 mgIm' 8.4E-12 (mg/m') 1.1E-04 (ull'm'r' 

Total 01 Receptor Risks Across All Media 

Non-Cancer Hazard Calculations 
Cancer Risk Intake/Exposure Concentration RID/RIC Hazard Quotient 

Value Units Value Units 

7.9E-09 B.9E·OB (mglkglday) NA (mglkll'day) .. 
8AE-08 7.3E-08 (mglkglday) NA (mglkglday) .. 
1.4E-oa 1.2E-07 (mglkll'day) NA (mglkglday) .. 
1.7E-oa l.SE-<l8 (mglkll'day) NA (mglkglday) .. 
1.2E·07 .. 
1.2E·09 1.0E-08 (mglkll'day) NA (mglkglday) .. 
1.2E·08 1.'E-OS (mgIk<>'day) NA (mgIk<>'day) .. 
2.0E-09 1.SE·OS (mglkll'day) NA (mglkglday) .. 
2.6E·09 2.2E·09 (mglkll'day) NA (mglkll'day) .. 
1.BE-OS .. 
1.4E·07 .. 
1.4E·07 .. 
1.3E·12 7.3E, '1 (mglm3

) NA (mgfm3
) .. 

1.3E·1t 7.Se-11 (mglml) NA (mglm3
) .. 

2.2E-12 1.3E-l0 (mg/m') NA (mg/m3
) .. 

3.0E-12 1.BE-ll (mll'm') NA (mg/m') .. 
2.0E-11 .. 
2.0E-l1 .. 
2.0E-t1 .. 
1.4E-07 .. 
1.4E-06 t .2E-07 (mgIk<>'day) NA (mglkll'day) .. 
1.3E-07 1.1E·07 (~glday) NA (mglkglday) .. 
1.6E-08 1.4E·07 (mglkiYday) NA (mglkiYday) .. 
2.SE-OS 2.2E-OS (mglkglday) NA (mglkiYday) .. 
S.BE-09 S.OE·08 (mglkglday) NA (mglkll'day) .. 
1.9E·07 .. 
2.1E-09 1.BE-OS (mgIk<>'day) NA (mg!1<glday) .. 
1.9E-OS 1.6E-08 (mglkll'day) NA (mgl1<glday) .. 
2.4E-09 2.1E-08 (mglkglday) NA (mgl1<lI'day) .. 
3.7E·09 3.2E·09 (mg!1<glday) NA (mglkglday) .. 
8.6E·10 7.SE-09 (mg!1<glday) NA (mglkll'day) .. 
2.8E-08 .. 
2.1E-07 .. 
2.1E·07 .. 
2.3E·12 1.3E·l0 (mII'm,) NA (mglm') .. 
2.0E·11 1.2E·l0 (mglm3

) NA (mg/m') .. 
2.6E-12 1.SE· 10 (mII'm,) NA (mg/m') .. 
4.3E-12 2.3E·11 (mII'm') NA (mglm') .. 
9.3E·13 5.4E- l1 (mg/m') NA (mglm'} .. 
3.0E·11 .. 
3.0E·ll .. 
3.0E-11 .. 
2. 1 E-07 .. 
3.BE-07 Total of Receptor Hazards Across All Media .. 

21312012 
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Child Recreational Users 

Adult Recreational Users 

Lifelong Recreational Users 

Child Residents 

Adult Residents 

Lifelong Residents 

Central Tendency Exposures 

Construction Workers 

Industrial Workers 

Adolescent Trespassers 

Child Recreational Users 

Adult Recreational Users 

Lifelong Recreational Users 

Child Residents 

Adult Residents 

Lifelong Residents 
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cenario Timeframe: CurrentlFuture 
IReceptor Population: Construction Workers 

eceDtor Aae: Adult 

Medium Exposure Exposure 
Medium Point 

lSurlace Soil Surlace Soil PCP Drip Tank 

EXDosure Point Total 

Exposure Medium Total 
Air PCP Drip Tank 

E)(IlOsure Point Total 

EXDosure Medium Total 

edium Total 
~ubsurlace Soil Subsurlace Soil PCP Drip Tank 

E)(Jl{)Sur. Point Total 

EXDosure Medium Total 
Air PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

edium Total 
Receptor Total 
Notes. 

TABLE S.1.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE I OF I 

Chemical Carcinogenic Risk 
of Potential 

Concem Ingestion Inhalation Dennal Extemal 

(Radiation) 
Benzo(a)anthracene 3E-OS -- IE-OS --
Benzo(a)pyrene 3E-OS -- IE-OS --
Benzo(b)fluoranthene SE-OS -- 2E-OS --
Dibenzala hlanthracene 7E-09 -- 3E-OS --

hemical Total SE-OS -- 2E-08 -

Benzo(a)anthracene -- 2E-II -- --
Benzo(a)pyrene -- 3E-IO -- --
Benzo(b)fluoranthene -- 4E-11 -- --
Dibenzol a h lanth racene -- BE-II -- --

hemical Total -- 4E-IO -- --

Benzo(a)anthracene SE-OS -- 2E-OS --
Benzo(a)pyrene SE-OS -- 2E-OS --
Benzo(b)ftuoranthene BE-OS - 2E-09 --
Dibenzo(a,h)anthracene SE-OS -- 4E-09 --
Indenall 23·odlDvrene 2E-OS -- SE-to --

hemical Total 7E-08 -- 3E-08 --

Benzo(a)anthracene -- 4E-II -- --
Benzo(a)pyrene -- 4E-IO -- --
Benzo(b )fluoranthene -- 5E-11 -- --
Dibenzo(a,h}anthracene -- 8E-II -- --
Indenoll 2 3-cdlovrene -- 2E-II -- --

hemical Total -- BE-IO -- --

Receptor Risk Total 

I - Mutagenic chemieels were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility fram Early-Life Exposure 10 Carcinogens (2005). 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 
Routes Total Taraet Oraanlsl Routes Total 

4E-OS NA -- -- --
4E-08 NA -- -- - --

I 7E-OS NA -- -- - --
SE-OS NA -- -- - --
7E-08 -- -- -- --
7E-08 --
7E-08 --
2E-II NA -- -- -- --
3E-IO NA -- -- -- --
4E-II NA -- -- -- --
BE-11 NA -- -- -- --
4E-IO -- -- -- --
4E-IO --
4E-IO --
7E-08 --
8E-OS NA -- -- -- --
7E-OS NA -- -- -- --
SE-OS NA -- -- -- --
IE-OS NA -- - -- --
3E-OS NA -- - -- --
IE-07 -- -- -- --
IE-07 --
IE-07 --
4E-II NA -- -- -- --
4E-IO NA -- -- -- --
SE-II NA -- -- -- --
8E-II NA -- -- -- --
2E-II NA -- -- -- --
BE-IO -- -- -- --
BE-to --
BE-IO --
IE-07 --
2E-07 Receptor HI Total --
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cenaria Timeframe: Future 

I

Receptor Popula~on: Industrial Workers 
Receotor Ace: Adult 

Medium Exposure 
Medium 

lSurtace Soil Surtace sOil 

Exposure 
Point 

PCP Drip Tank 

TABLE 92.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 
of Potential 

Concern 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo{a,h)anthracene 

hemical T olal 

NSA CRANE, CRANE, INDIANA 
PAGE 1 OF 1 

Carcinogenic Risk 

Ingestion Inhalation Dermal I Extemal 
(Radiation) 

4E-OB 3E-oB 
4E-07 4E-07 
7E-OB SE-08 
8E-OB 7E-OS 
6E-07 5E-07 

Exposure 
Routes Total 

7E-OS 
BE-07 
lE-07 
2E-07 

lE-06 
Expcsure Point Total lE-06 

lE-06 
~~======~~~~~~~~~9f.~===;~B~en~z~o(~a~)a~n~th~r~ac~e~n~e==~aE9~========T=~I~E~_1~2F==r======~,.---=DC==~==~ 

Benzo(a)pyrene 1 E-ll 
Benzo(b)fluoranthene 2E-12 
Dibenzo(a.h)anthracene 2E-12 

hemical Total 2E-ll 2E-ll ' 
IExeosure Point Total '2'E7, 

Exposure Medium Total 2E-ll 
ii1edium Total 'i'rn' 

'fE'07 Subsurtace Soil I rep Drip Tank IBenzo(a)anthracene - ----re-08 .. SE-OS jSubsurtace Soil 

Benzo(a)pyrene SE-07 .. 5E-07 lE-06 
Benzo(b )fluoranthene 8E-oa .. 7E-OS lE-07 
Dibenzo(a,h)anthracene lE-07 .. lE-07 2E-07 
Indeno(1 2 3-cd)pyrene 3E-OS .. 2E-08 5E-oB 

hemical Total 9E-07 .. 8E-O? 2E-06 
I EXe2sure Point Total 2E-06 

2&06 
2E-12 

I 
Exposure Medium Total 

Air I PCP DripTank IBenzo(a)anthracene 2E-12 
Benzo(a)pyrene 2E-ll 2E-ll 
Benzo(b )fluoranthene 2E-12 2E-12 
Dibenzo(a,h)anthracene 3E-12 3E-12 
Indeno(1 2 3-cd)ovrene ?E-13 7E-13 

hemical Total 2E-ll 2E-ll 
'2'E7, 
'2'E7, 

IEx~sure POint Total 
Exposure Medium TOlal 

edium Total 2E-oS 
Receptor T otaf Receptor Risk Total '3&06 
Notes. 
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance tor Assessing Susceptibility from Early-Ute Exposure to Carcinogens (2005). 

Primary 
Target Organ(s) 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

Receptor HI Totaf 

Exposure 
Routes Total 
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r Population: Trespassers 
enl 

Medium 

urtaceSoil 

lI.1edium Total 

lSubsurtace Soil 

edium Tolal 

Receptor T alai 
., -Notes. 

Exposure Exposure 
Medium Point 

Surtace Soil PCP Drip Tank 

EXDOsure Poinl Total 

Exnosure Medium T olal 

Air PCP Drip Tank 

Exllosure PoInl TOlal 

EXDosure Medium Total 

Subsurtace Soil PCP Drip Tank 

Exeosure Point Tolal 

EXDOsure Medium Total 

Air PCP Drip Tank 

EXoOsure Point T olal 

Exoosure Medium Total 

TABLE 9.3.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical Carcinogenic Risk 
01 POlenlial 

Concem Ingeslion Inhalation Dermal External 
(Radialionl 

Benzo(a)anlhracene BE-OS -- BE-OO --
Benzo(a)pyrene BE-OS -- BE-OS --
Benzo(b)lluoranlhene IE-OS - IE-OS --
Oibenzo(a h)anthracene 2E-OS 2E-OS --

hemical T ctal lE-07 -- lE-Q7 --

Benzo(a)anthracene - 6E-14 -- --
Benzo(a)pyrene -- 7E-13 -- --
Benzo(b )lIuoranthene -- lE-13 -- --
Dibenzola hlanlhracene -- 2E-13 -- --

hemical Total -- lE-12 -- --

Benzo(a)anthracene IE-OS -- lE-QB --
Benzo(a)pyrene lE-Q7 -- lE-Q7 --
Benzo(b )lIuoranlhene 2E-OS -- 2E-OS --
Dibenzo(a,h)anlhracene 2E-Q8 -- 2E-OS --
Indenoll 23-cdlDvrene 6E-OO -- 6E-OS --

hemical Total 2E-07 -- 2E-07 --

Benzo(a)anthracene -- lE-13 -- --
Benzo(a)pyrene -- lE-12 -- --
Benzo(b)lIuoranthene -- lE-13 -- --
Dibenzo(a,h)anlhracene -- 2E-13 -- --
Indenoll 23-cdlDvrene -- 5E-14 -- --

hemical Total -- 2E-12 -- --

Receplor Risk Tctal 

1 - Mulagenic chemicals were evaluated in accordance wilh USEPA's Supplemenlal Guidance lor Assessing Susceptibility lrom Early-life Exposure 10 Carcinogens (2005). 

Non~C8rcinogenlc Hazard Quotient 

Exposure Primary Ingeslion Inhalation Dermal Exposure 
Roules T Olal TarnAI Omanls) Roules T olal 

2E-OB NA -- -- -- --
2E-07 NA -- - -- --
3E-OB NA -- - -- --
3E-OB NA -- -- --
2E-07 -- -- -- --
2E-07 --
2E-07 --
6E-14 NA -- -- -- --
7E-13 NA -- -- -- --
lE-13 NA -- -- -- --
2E-13 NA -- -- -- --
lE-12 -- -- -- --
lE-12 --
lE-12 --
2E-07 --
3E-OB NA -- -- - --
2E-07 NA -- - -- --
3E-OB NA -- - -- --
5E-Q8 NA -- -- -- --
lE-Q8 NA -- -- -- --
4E-07 -- -- -- --
4E-07 --
4E-07 --
lE-13 NA -- -- -- --
lE-12 NA -- -- -- --
lE-13 NA -- -- -- --
2E-13 NA -- -- -- --
5E-14 NA -- -- -- --
2E-12 -- -- -- --
2E-12 --
2E-12 --
4E-07 

6E-Q7 Receplor HI Total --

21312012 



cenaria Timeframe: Future 

I

Receptor Population: Recreational Users 
Receotor Ace: Child 

Medium Exposure Exposure 
Medium Point 

lSurtace Soil Surtace Soil PCP Drip Tank 

Exoosure Point Total 

Exoosure Medium Total 

Air PCP Drip Tank 

EXilosure Point Total 

EXilosure Medium Total 

ediumTotal 

lSubsurtace Soli Subsurtace Soil PCP Drip Tank 

EXilosure Point Total 

Exoosure Medium Total 
Air PCP Drip Tank 

Exnosure Point Total 
Exoosure Medium T ntal 

Medium Total 

Receptor Total 
-, 
Notes. 

TABLE 9.4.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical Carcinogenic Risk 
of Potential 

Concern Ingestion Inhalation Dermal External 
(Radlationl 

Benzo(a)anthracene 5E-08 -- 4E-OB --
Benzo(a)pymne 5E-07 -- 4E-07 --
Benzo(b)fluoranthene BE-OB -- 7E-OB --
Dibenzola hlanthracene lE-07 -- 9E-OB --

hemicalT atal 7E-07 -- 6E-07 --

Benzo(a)anthracene -- lE-13 -- --
Benzo(a)pyrene -- lE-12 -- --
Benzo(b )fluoranthene -- 2E-13 -- --
Dibenzo(a hlanthracene -- 3E-13 -- --

hemical T alai -- 2E-12 -- --

Benzo(a)anthracene 9E-OB -- 7E-OB --
Benzo(a)pyrene BE-07 - 7E-07 --
Benzo(b)fluoranthene lE-07 -- BE-08 --
Dibenzo(a,h)anthracene lE-07 -- lE-07 --
Indenol12,3-cdlovrene 3E-08 -- 3E-08 --

hemicalT otal lE-06 -- lE-06 --

Benzo(a)anthracene -- 2E-13 -- --
Benzo(a)pyrene -- 2E-12 -- --
Benzo(b)fluoranthene -- 3E-13 -- --
Dibenzo(a,h)anthracene -- 5E-13 -- --
Indenoll 23-cdlnvrene -- lE-13 -- --

hemical Total -- 3E-12 -- --

Receotor Risk Total 

1 - Mutagenic chemicals were evaluated in accordance wilh USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Ufe Exposure to Carcinogens (2005). 

Non·Carcinogenic Hazard Quotient 

Exposure Primary Ingeslion Inhalation Denmal Exposure 
Routes Total Tamet Oraan(sl Routes Total 

9E-OB NA -- -- -- --
9E-07 NA - -- -- --
2E-07 NA -- -- - --
2E-07 NA -- -- - --
lE-06 -- -- -- --
lE-06 --
lE-06 --
lE-13 NA -- -- -- --
lE-12 NA -- -- -- --
2E-13 NA -- -- -- --
3E-13 NA -- -- -- --
2E-12 -- -- -- --
2E-12 --
2E-12 --
lE-06 -
2E-07 NA -- -- -- --
lE-OS NA -- -- -- --
2E-07 NA -- -- -- --
3E-07 NA -- - -- --
6E-08 NA -- -- -- --
2E-06 -- -- -- --
2E-Q6 --
2E-06 --
2E-13 NA -- -- -- --
2E-12 NA -- -- -- --
3E-13 NA -- -- -- --
5E-13 NA -- -- -- --
lE-13 NA -- -- -- --
3E-12 -- -- -- --
3E-12 --
3E-12 --
2E-Q6 --
3E-06 Receptor HI T atal --
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Medium Exposure Exposure 
Medium Point 

iSurface Sail Surface Soil PCP Drip Tank 

Exnosure Point Total 

Exnosure Medium Total 

Air PCP Drip Tank 

Exeosure Point Total 

Exnosure Medium Total 
Medium Total 

lSubsurface Soil Subsurface Soil PCP Drip Tank 

Exeosure Point Total 

Exnosure Medium Total 
Air PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

edium Total 

Receptor Total 
"'_A __ 
Notes. 

TABLE 9.5.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE I OF I 

Chemical Carcinogenic Risk 
of Potential 

Concern Ingeslion Inhalation Dennal External 

lRadiation ) 
Benzo(a)anthracene 7E·09 -- IE·OS .. 
Benzo(a)pyrene 7E·OS -- IE-07 .. 
Benzo(b)"uoranthene IE·OS -- 2E·OS .. 
Dibenzola hlanthracene 2E·OS -- 3E-OS .. 

hemical Total IE·07 .. 2E-07 .. 

Benzo(a)anthracene .. 2E·13 -- .. 
Benzo(a)pyrene .. 2E·12 -- .. 
Benzo(b )"uoranthene .. 3E-13 .. .. 
Dibenzola h)anthracene .. 4E-13 .. .. 

hemieai Total .. 3E-12 .. .. 

Benzo(a)anthracene IE·08 -- 2E-OS .. 
Benzo(a)pyrene fE·07 .. 2E·07 .. 
Benzo(blfluoranthene IE-08 -- 2E·08 .. 
Dibenzo(a,h)anthracene 2E·OS -- 4E-oB .. 
Indeno(l 23·cd)pyrene 5E·09 -- 8E·09 .. 

hemical Total 2E·07 .. 3E-07 .. 

Benzo(a)anthracene .. 3E-13 -- .. 
Benzo(alpyrene .. 3E-12 .. .. 
Benzo(b )"uoranthene .. 4E-13 .. .. 
Dibenzo(a,h)anthracene .. 6E-13 .. .. 
Indeno(1 2 3-cd)pyrene .. IE-13 .. .. 

hemleal Total .. 4E-12 -- .. 

Receptor Risk Total 

I . Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance tor Assessing Susceptibility from Early·Ufe Exposure to Carcinogens (2005). 

Non·Carclnogenic Hazard Quotient 

Exposure Primary Ingesli"" Inhalatioo Dennal Exposure 
Routes Total Taroet Oraanls) Routes Total 

2E·OS NA .. .. --
2E-Q7 NA .. .. -- .. 
3E·OS NA .. .. -- .. 
4E-08 NA .. - .. .. 
3E-Q7 .. .. -- .. 
3E-07 .. 
3E-Q7 .. 
2E-13 NA .. .. -- .. 
2E-12 NA .. .. -- .. 
3E·13 NA .. .. -- .. 
4E·13 NA .. -- -- .. 
3E-12 .. .. -- .. 
3E-12 .. 
3E-12 .. 
3E-Q7 .. 
3E-08 NA .. .. -- .. 
3E·07 NA .. .. .. . . 
4E-OS NA .. .. -- .. 
6E·OS NA .. -- -- .. 
IE-OS NA .. .. -- .. 
4E-07 .. -- .. .. 
4E-07 .. 
4E-07 .. 
3E·13 NA .. -- -- .. 
3E-12 NA .. .. -- .. 
4E·13 NA .. .. -- .. 
6E-13 NA .. .. -- .. 
IE·13 NA .. .. -- .. 
4E·12 .. -- -- .. 
4E-12 .. 
4E-12 .. 
4E-Q7 .. 
7E-07 Receptor HI Totat .. 
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Medium Exposure Exposure 
Medium Point 

ISurface Soil Surface Soil PCP Drip Tank 

Exposure Point Total 

Exposure Medium TOlal 

Air PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

edium Tolal 

Subsurface Soil Subsurface Soil PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 
Air PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

edium TOlal 

Recaplor T oIal 

Notes. 

TABLE 9.6.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical Carcinogenic Risk 
of Potential 

Concern Ingestion Inhalation Dermal Exlemal 
(Radiation \ 

Benzo{a)anthracene SE-08 -- SE-08 -' 

Benzo(a)pyrene EE-07 -- EE-07 --
Benzo(b)ftuoranthene 9E·08 -- 9E-OB --
Dibenzo(a h)anthracene lE-07 -- lE-07 -

hemicalT otal 9E-07 -- 8E-07 --

Benzo(a)anthracene -- 3E-13 -- --
Benzo(a)pyrene -- 3E-12 -- --
Benzo(b)fluoranthene -- EE-13 -- --
Dibenzo(a h)anthracene .- BE-13 -- --

hemical Total -- SE-12 -- --

Benzo(a}anthracene lE-07 -- 9E-OB --
Benzo(a)pyrene 9E-07 -- BE·07 --
Benzo(b)fluoranthene lE-07 -- lE-07 --
Dibenzo(a,h)anthracene 2E-07 -- 2E-07 --
Indeno( 1 2 3-cd)pyrene 4E-08 -- 4E-08 .-

hemical Total lE-06 -- lE-06 .-

Benzo(a)anthracene -- 6E-13 -- --
Benzo(a)pyrene -- 5E-12 -- --
Benzo(b)fluoranthene -- lE-13 -- --
Dibenzo(a,h)anthracene -- lE-12 -- --
Indeno(l 23-cd)pyrene -- 2E-13 -- --

hemical Total -- BE-12 -- --

Receptor Risk Total 

t - Mutagenic chemicals were evalualed in accordance with USEPA's Supplemenlal Guidance for Assessing Susceptibility from Earfy-Ufe Exposure 10 Carcinogens (2005). 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

lE-07 

lE-06 
2E-07 
2E-07 

2E·OE 

2E·OE 

2E-OE 

3E-13 

3E-12 
EE-13 

8E-13 

5E-12 

5E-12 

5E-12 

2E-OE 

2E-07 

2E-06 
2E-Ol 
3E-Ol 

BE-08 

3E-06 

3E-06 

3E-06 

6E-13 

5E-12 
7E-13 

lE-12 
2E-13 

8E-12 

8E-12 

8E-12 

3E-06 

4E-06 
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cenario Timelrame: Hypothetical 

Residents 

Medium Exposure Exposure 
Medium Point 

lSurface Soil SUrface Soil pcp Drip Tank 

Exposure Point Total 

Exposure Medium Total 

Air PCP Drip Tank 

E"I"'sure Point Total 

Ex osure Medium Total 
ediumTotal 
ubsurface Soil SUbsurface Soil PCP Drip Tank 

Ex.Jl<lsure Point Total 

Exposure Medium Total 

Air PCP Drip Tank 

E=sure Point Total 

Exposure Medium Total 
~edium Total 

Receptor Total 
Notes. 

TABLE 9.7.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical Carcinogenic Risk 
of Potential 

Concern Ingestion Inhalation Dermal Extemal 
(Radiation) 

Benzo(a)anthracene 6E-Q7 2E-07 
Benzo(a)pyrene 7E-Q6 2E-OS 
Benzo(b)fluoranthene lE-Q6 4E-07 
Dibenzola hlanthracene lE-OS SE-07 

hemical Total lE-QS 4E-06 

Benzo(a)anthracene SE-12 
Benzo(a)pyrene BE-11 
Benzo(b)fluoranthene tE-tt 
Diben~o(a h)anthracene tE-tt 

hemical Total 9E-tt 

Benzo(a)anthracene tE-Q6 4E-07 
Benzo(a)pyrene lE-QS 4E-OB 
Benzo(b)fluoranthene IE-OS SE-Q7 
Dibenzo(a,h)anlhracene 2E-OS 7E-07 
Indenolt2.3-cdlovrene SE-07 2E-07 

hemical Total 2E-OS BE-OS 

Benzo(a)anthracene lE-11 
Benzo(a)pyrene 9E-11 
Benzo(b )lluoranthene lE-11 
Dibenzo(a,h)anthracene 2E-11 
Indenoll 23-cd)pvrene 4E-t2 

hemical Total tE-to 

Receptor Risk Total 

I - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance lor Assessing Susceptibilily from Early-lile Exposure to Carcinogens (2005). 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 
Routes Total Taroet Oroan(s) Routes Total 

9E-07 NA 
9E-OS NA 
2E-OS NA 
2E-OS NA 

tE-OS 

tE-OS 

tE-OS 

SE-t2 NA 
BE-tt NA 
tE-tt NA 
tE-tt NA 

9E-tt 

9E-tt 

9E-tt 

tE-OS 

2E-OS NA 
tE-OS NA 
2E-OS NA 
3E-OS NA 
BE-07 NA 

2E-OS 

2E-OS 

2E-OS 

tE-11 NA 
9E-11 NA 
tE-11 NA 
2E-11 NA 
4E-12 NA 

lE-IO 

tE-tO 

tE-to 

2E-OS 

3E-05 Receptor HI TOlal 
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cenaric Timeframe: Hypothetical 
iReceptor Population: Residents 
IReceptor Ace: Adult 

Medium 

!Suriace Soil 

l\.1edium Total 

Exposure 
Medium 

Exposure 
Point 

SunaceSoil PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 
Air PCP Drip Tank 

E"!'Osure Point Total 

Exposure Medium Total 

TABLE 9.B.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 
of Potential 

Concern 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 

Dibenzo(a,h)anthracene 
hemical Total 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 

Dibenzo(a,h)anthracene 

hemical Total 

NSA CRANE, CRANE, INDIANA 

Ingestion 

9E-OB 

1E-06 
2E-07 

2E-07 

1E-06 

PAGE 1 OF 1 

Inhalation 

BE-12 

BE-11 
1E-11 

2E-11 

1E-10 

Carcinogenic Risk 

Dermal 

5E-OB 

5E-07 
8E-OB 

1E-07 

BE-07 

External 
(Radiation) 

lSubsuriace Soil ISubsuriace Soil PCP Drip Tank IBenzo(a)anthracene 2E-07 

2E-06 
2E-07 
3E-07 
7E-OB 

9E-OB 

BE-07 
1E-07 
2E-07 
4E-OB 

Exposure Point Total 

Exposure Medium T alai 

Air PCP Drip Tank 

E~osure Point Total 

Exposure Medium Total 

IIMedium Total 

Receptor Total 

Notes. 

Benzo(a)pyrene 
Benzo(b )fluoranthene 
Dibenzo(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 

IlChemical Total 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

.Jr~"-mical Total 

2E-OS 

1E-11 

1E-10 
2E-11 
3E-11 

SE-12 

2E-10 

1E-OS 

Receptor Risk Total 

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Ufe Exposure to Carcinogens (2005). 

Exposure 
Routes Total 

1E-07 

2E-06 
2E-07 

3E-07 

2E-06 

2E-06 

2E-OB 

BE-12 

8E-11 
1E-11 

2E-11 

1E-10 

1E-10 

2E-06 

3E-07 

2E-OS 
3E-07 
4E-07 

1E-07 

3E-OS 

3E-06 

3E-06 

1E-11 

1E-10 
2E-11 
3E-11 

SE-12 

2E-10 

,- 2E-10 

2E-10 

3E-06 

SE-OS 

Primary 
Target Organ(s) 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

Receptor HI Total 

Exposure 
Routes Total 

--

r---:----
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Medium Exposure Exposure 
Medium Point 

uriace Soil Surtace SoH PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

Air PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

edium Total 

Subsurtace SoH Subsuriace Soil PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

Air PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

edium Total 

Receptor Total 

Notes. 

TABLE 9.9.RME 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE I OF I 

Chemical Carcinogenic Risk 
of POlential 

Concern Ingestion Inhalation Dennal External 

/Radiation I 

Benzo(a)anthracene 7E-07 -- 3E-07 --
Benzo(a)pyrene BE-06 -- 3E-Oe --
Benzo(b)fluoranthene IE-06 -- SE·07 --
Dibenzola hlanthracene 2E-Oe -- eE-07 --

hemical Total IE-OS _. 4E-06 --

Benzo(a)anthracene -- IE-" -- --
Benzo(a)pyrene -- IE-to -- --
Benzo(b )fluoranthene -- 2E-II -- --
Dibenzola hlanthracene -- 3E-II -- --

hemical Total -- 2E-IO -- --

Benzo(a)anthracene IE-oe -- SE-07 --
Benzo(a)pyrene IE-QS -- SE-oe --
Benzo(b)fluoranthene 2E-Qe -- 6E-07 --
Dibenzo(a,h)anthracene 2E-06 - 9E-Q7 --
Indenoll 2 3-cdloVR!ne 5E-07 -- 2E-07 --

hemical T atal 2E-OS -- 7E-06 .-

Benzo(a)anthracene -- 2E-II -- --
Benzo(a)pyrene -- 2E-IO -- --
Benzo(b )fluoranthene -- 3E-II -- --
Dibenzo(a,h)anthracene -- 4E-II -- --
Indenoll 23-cdlovrene -- IE-II -- --

hemical T olal -- 3E-IO -- --

ReceDior Risk Total 

I - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Ufe Exposure to Carcinogens (2005). 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dennal Exposure 

Routes T olal Taroet Oraanlsl Routes Total 

IE-Oe 

IE-QS 

2E-06 
2E-Qe 

2E-OS 

2E·OS 

2E·05 

IE-II 

IE-IO 
2E-II 

3E-II 

2E-IO 

2E-IO 

2E-IO 

2E-OS 

2E-oe 

2E-05 
2E-06 
3E-06 

7E-07 

2E-OS 

2E·OS 

2E-05 

2E-II 

2E-IO 
3E-II 
4E-II 

IE-II 

3E-IO 

3E-IO 

3E-to 

2E-OS 

4E-QS 

2/3/2012 



tor Population: Construction Workers 
Aae: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

IlSurtace Soil Surtace Soil PCP Drip Tank 

Ex asure Point Total 
Ex Qsure Medium Total 

Air PCP Drip Tank 

IExeosure Point Total 

ExEosure Medium Total 
ediumTotal 

!Subsulface Soil ISubsurtace Soil PCP Drip Tank 

I Ex~osure Point Total 
Ex osure Medium Total 

Air PCP Drip Tank 

IEx~osure Point Total 
Exposure Medium Total 

ediumTotal 

Receptor Total 

Notes. 

TABLE 9.1.CTE 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 
of Potential 

Concern 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 

hemical Total 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 

Dibenzo~athlanthracene 

~hemical Total 

IBenzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Dibenzo(a,h)anthracene 

IndenO!112,3-cdle~rene 

~hemical Total 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Dibenzo(a,h)anthracene 
Indeno I 2 3-cd rene 

NSA CRANE, CRANE, INDIANA 
PAGE I OF I 

Carcinogenic Risk 

"gestion Inhalation Dennal External 
(Radiation) 

8E-IO -- 2E-IO --
8E-09 -- 2E-09 --
IE-09 -- 3E-IO --
2E-09 -- 4E-IO --
IE-08 -- 3E-09 --

IE-II 

IE-IO 
2E-II 
3E-II 

2E-IO 

IE-09 4E-IO 
IE-08 3E-09 
2E-09 4E-IO 
2E-09 6E-IO 

6E-1O IE-IO 

2E-08 SE-09 

2E-II 
2E-IO 
2E-II 
4E-II 
9E-12 

3E-IO 

Receptor Risk Total 

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Ute Exposure to Carcinogens (2005). 

Non-Carcinogenic Hazard Quotient 

Exposure Primary 1 Ingestion 1 Inhalation 1 Dennal 1 Exposure 
Routes Total Taraet Oraan(s) Routes Total 

IE-09 

IT IE-08 NA 
2E-09 NA 
2E-09 NA 

I IE-08 

IE-08 

IE-08 

IE-11 NA 
IE-IO NA 
2E-II NA 
3E-II NA 

2E-IO 

2E-IO 

2E-IO 

2E-08 

2E-09 NA 

I I I 

2E-08 NA 
2E-09 NA 
3E-09 NA 
7E-1O NA 

2E-08 

2E-08 

2E-08 

2E-II NA 
2E-IO NA 
2E-II NA 
4E-II NA 
9E-12 NA 

3E-IO 

Receptor HI Total 
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cenario Timeframe: Future 
Industrial Workers 

Medium Exposure Exposure 
Medium Point 

Surtace Soil Surtace Soil PeP Drip Tank 

Exnosure Point Total 

Exnosure Medium Total 
Air PCP Drip Tank 

Exposure Point Total 

Exoosure Medium Total 
Medium Total 

lSubsurtace Soil Subsurlace Soil PCP Drip Tank 

Exoosure Point Total 

Ex""sure Medium Total 

Air PCP Drip Tank 

Exoosure Point Total 

Exposure Medium Total 

edium Total 
Receptor T atal 
"'_0_-Notes. 

TABLE 9.2.CTE 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPes 

CENTRAL TENDENCY EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical Carcinogenic Risk 
of Potential 

Concern Ingestion Inhala~on Dennal Extemal 

(Radiation) 
Benzo(a)anthracene 6E-09 .. lE-09 .. 
Benzo(a)pyreoe 6E-OB - lE.(J8 .. 
Benzo(b)fluoranthene lE-OB .. 2E.(J9 .. 
Dibenzo(a h)anthracene lE-08 .. 2E-09 .. 

hemical T atal 9E-08 -- 2E-08 --

Benzo(a)anthracene -- 3E-13 -- --
Benzo(a)pyrene -- 3E-12 -- --
Benzo(b )fluoranthene -- BE-13 -- --
Dibenzola h)anthracene .. 8E-13 -- --

hemical Total .. 5E-12 -- .. 

Benzo(a)anthracene lE-OB .. 2E.(J9 --
Benzo(a)pyrene lE.(J7 .. 2E-08 .. 
Benzo(b)lIuoranthene lE-OB .. 2E-09 .. 
Dibenzo(a,h)anthracene 2E-08 .. 3E-09 --
Indeno(l 2 3-cd)pvrene 4E-09 .. 8E-l0 .. 

hemical Total lE-07 .. 2E-08 .. 

Benzo(a)anthracene -- BE-13 -- .. 
Benzo(a)pyrene -- 5E-12 -- --
Benzo(b )fluoranthene -- 7E-13 -- --
Dibenzo(a,h)anthracene .. lE-12 -- --
Indeno(t 2 3-cd)pvrene -- 2E-13 -- --

hemical Total .. 8E-12 -- .. 

Receptor Risk Total 

1 - Mutagenic chemicals were evalualed in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Ufe Exposure to Carcinogens (2005)_ 

Non·Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dennal Exposure 
Routes Total Taroet Omanls) Routes Total 

7E-09 NA .. .. .. .. 
BE.(J8 NA .. - .. .. 
lE-08 NA .. - .. -
2E-08 NA .. .. --
lE.(J7 - .. - .. 
lE.(J7 --
lE-07 --
3E-13 NA .. -- -- --
3E-12 NA .. -- -- --
BE-13 NA .. .. -- --
8E-13 NA -- -- -- --
5E-12 -- .. -- --
5E-12 .. 
5E-12 --
lE-07 .. 
lE.(JB NA -- -- -- .. 
lE-07 NA .. .. .. .. 
lE-OB NA -- .. -- --
2E-08 NA .. -- -- .. 
5E-09 NA .. .. -- .. 
2E-07 -- .. -- .. 
2E-07 .. 
2E-07 .. 
BE-13 NA .. -- -- .. 
5E-12 NA -- -- -- --
7E-13 NA .. -- -- --
lE-12 NA -- -- -- .. 
2E-13 NA -- -- -- .. 
BE-12 -- -- -- --
8E-12 .. 
BE-12 .. 
2E-07 .. 
3E.(J7 AeceOtor HI T alai --

21312012 



cenario Timeframe: Current/Future 
IReceptor Population: Trespassers 
IReceotor Aae: Adolescent 

Medium Exposure Exposure 
Medium Polnl 

fiurface Soil Surface Soil PCP Drip Tank 

Exposure Point TOlal 

Exposure Medium Total 

Air PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

edium Total 

~ubsurface Soil Subsurface Soil PCP Drip Tank 

Exoosure Point Total 

Exoosure Medium Total 

Air PCP Drip Tank 

EXDOsure Point Total 

EXDQsure Medium Total 

ediumTotal 

Receptor Total 

Notes. 

TABLE 9.3.CTE 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical Carcinogenic Risk 
of Potential 

Concem Ingestion Inhalation Dennal Ex1emal 

lRadiation 1 

Benzo(a)anthracene 2E-09 -- aE-l0 --
Benzo(a)pyrene 2E-Oa -- aE-Q9 --
Benzo(b)Huoranthene 3E-09 -- lE-Q9 --
Oibenzo(a h}anthracene 4E-09 -- 2E-Q9 --

hemical Total 3E-Oe -- lE-Qe 

Benzo(a)anthracene -- 2E-14 -- --
Benzo(a)pyrene -- 2E-13 -- --
Benzo(b )fluoranthene -- 3E-14 -- --
Dibenzo(a h)anthracene -- 4E-14 -- --

hemical Total -- 3E-13 -- --

Benzo(a)anthracene 3E-09 -- lE-09 --
Benzo(a)pyrene 3E-08 -- lE-Oa --
Benzo(b)fluoranthene 4E-09 -- 2E-09 --
Dibenzo(a,h)anthracene 6E-09 -- 2E-09 --
Indeno/l 2 3-cdlovrene lE-09 -- 6E-1O --

hemical Total 5E-Qa -- 2E-Qa --

Benzo(a)anthracene -- 3E-14 -- --
Benzo(a)pyrene -- 3E-13 -- --
Benzo(b )fluoranthene -- 3E-14 -- --
Dibenzo(a,h)anthracene -- 5E-14 -- --
Indeno(1 23-cdlovrene -- lE-14 -- --

hemical Total -- 4E-13 -- --

ReceDtor Risk T atal 

1 - Mutagenic cI1emicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Eariy-Ufe Exposure to Carcinogens (2005). 

Non·Carclnogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dennal Exposure 

Roules Total Taroet Oroanfsl Roules Total 

3E-Q9 NA -- -- --
3E-Qa NA -- - -- --
5E-Q9 NA -- -- -- --
6E-09 NA -- -- -- --
4E-Oe -- -- -- --
4E-Qa --
4E-Qa --
2E-14 NA -- -- -- --
2E-13 NA -- -- -- --
3E-14 NA -- -- -- --
4E-14 NA -- -- -- --
3E-13 -- -- -- --
3E-13 --
3E-13 --
4E-Oe --
5E-09 NA -- -- -- --
4E-Oe NA -- -- -- --
6E-09 NA -- -- -- --
9E-09 NA -- - -- --
2E-Q9 NA -- - --
6E-Qe -- -- - --
6E-oa --
6E-Oa --
3E-14 NA -- -- -- --
3E-13 NA -- -- -- --
3E-14 NA -- -- -- --
5E-14 NA -- -- -- --
lE-14 NA -- -- -- --
4E-13 -- -- -- --
4E-13 --
4E-13 --
6E-Oa --
lE-07 Receptor HI Total --
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cenario Tlmeframe: Future 
eceptor Population: Recreational Users 
eceotor Aoe: Child 

Medium Exposure Exposure 
Medium Point 

lSuriace Soli Suri.ce Soil PCP DripT.nk 

Exoosure Point T ot.1 

EXDOsure Medium Tot.1 

Air PCP Drip Tank 

Exposure Point T ot.1 

Exoosure Medium Total 
edium Total 

lSubsuriace Soil Subsuriace Soil PCP Drip Tank 

Exoosure Point Total 

Exoosure Medium Total 
Air PCP Drip Tank 

Exposure Point Tot.1 

Exposure Medium Tot.1 

il.dium T olal 

Receotor T ot.1 

Noles. 

TABLE 9.4.CTE 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical Carcinogenic Risk 
of Potential 

Concern Ingestion Inhalation Dermal Ex1emal 

(Radiatiol1j 
Benzo(a)anthracene 5E-OS -- 2E-09 --
Benzo(a)pyrene 5E-QS -- 2E-06 --
Benzo(b)fluoranlhene 6E-09 -- 3E-09 --
Dibenzoia h).nthracene lE-OS -- 4E-09 --

hemlcal Total 6E-OS -- 3E-06 --

Benzo(a).nlhracene -- lE-14 -- --
Benzo(a)pyrene -- lE-13 -- --
Benzo(b )fluoranthene -- 2E-14 -- --
Dibenzofa h).nthracene -- 3E-14 -- --

hemical Total -- 2E-13 -- --

Benzo(a)anthracene SE-OS -- 3E-09 --
Benzo(a)pyrene 6E-06 -- 3E-06 --
Benzo(b)fluoranthene lE-06 -- 3E-OS --
Dibenzo(a,h).nthr.cene 2E-OS -- 5E-Q9 --
Indenoi l 23-cd)ovrene 4E-09 -- lE-09 --

hemic.1 T ot.1 lE-07 -- 4E-08 --

Benzo(a)anthracene -- 2E-14 -- --
Benzo(a)pyrene -- 2E-13 -- --
Benzo(b)fluoranthene -- 3E-14 -- --
Dibenzo(a,h)anthracene -- 5E-14 -- --
Indenof 1 2 3-cdIDvrene -- lE-14 -- --

hemicalT olal -- 3E-13 -- --

Receptor Risk Total 

1 - Mutagenic chemicals were evaluated in accord.nce with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to C.rcinogens (2005). 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 
Routes Total T.raet Oroanfs) Routes Total 

6E-OS NA -- -- -- --
7E-Q6 NA -- -- -- --
lE-06 NA - -- -- --
l E-OS NA -- -- -- --
lE-07 -- -- -- --
lE-07 --
lE-Q7 --
lE-14 NA -- -- -- --
lE-13 NA -- -- -- --
2E-1 4 NA -- -- -- --
3E-14 NA -- -- -- --
2E-13 -- -- -- --
2E-13 _. 
2E-13 --
lE-07 --
lE-06 NA -- -- -- --
lE-07 NA -- -- - --
lE-OS NA -- -- - --
2E-OS NA -- -- -- --
5E-09 NA -- -- -- --
2E-07 -- -- -- --
2E-07 --
2E·07 --
2E-14 NA -- -- -- --
2E-13 NA -- -- -- --
3E-14 NA -- -- -- --
5E-14 NA -- -- -- --
lE-14 NA - -- -- --
3E-13 -- -- -- -
3E-13 --
3E-13 --
2E-07 --
3E-Q7 Receptor HI T ot.1 -- ---

21312012 



Timeframe: Current/Future 
r Population: Recreational Users 
rAoe: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

IlSurtace Soil Surtace Soil PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

Air PCP Drip Tank 

TABLE 9.S.CTE 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 
of Potential 

Concern 

Benzo{a)anthracene 

Benzo(a)pyrene 
Benzo(b )fluoranthene 
Dibenzo(a,h)anthracene 

hemical Total 

Benzo(a)anthracene 
Benzo{a)pyrene 
Benzo{b )fluoranthene 
Dibenzo(a,h)anthracene 

hemical Total 

NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Carcinogenic Risk 

Ingestion Inhalation Dennal I External 
(Radiation) 

4E-l0 2E-IO 
SE-09 2E-09 
BE-l0 4E-IO 
lE-09 SE-to 

7E-09 3E-09 

lE-14 
IE-13 
2E-14 
3E-14 

2E-13 

Exposure 
Routes Total 

BE-to 

7E-09 
IE-09 
IE-09 

lE-OB 

lE-OB 

lE-OB 

lE-14 
lE-13 
2E-14 
3E-14 

2E-13 

Primary 
Target Organ(s) 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalaflon Dennal Exposure 
Routes Total 

, r 2E-13 IL-......::.. 
,Medium Total 2E-13 Ie::::: 

lE-OB I ==-=-====11 

edium Total 

Receptor Total Receptor Risk Total 
Notes. 
I - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Suscepflbllity from Earty-Ufe Exposure to Carcinogens (2005). 

2E-OB 

2E-OB 

2E-14 
2E-13 
2E-14 
4E-14 

9E-IS 

3E-13 

3E-13 

3E-13 

2E-OB 

3E-OB 

NA 
NA 
NA 
NA 
NA 

Receptor HI Total 

2/312012 



Medium Exposure Exposure 
Medium Poinl 

[Suriace Soil Suriace SOli PCP Drip Tank 

Exoosure Point T alai 

Exposure Medium Total 

Air PCP Drip Tank 

Exposure Poinl T alai 

EXDQsure Medium T alai 

Medium Tolal 

[Subsuriace Soil Subsuriace Soil PCP Drip Tank 

Exposure Poinl T alai 

EXDQsure Medium TOlal 

Air PCP Drip Tank 

Exposure Point Totsl 

Exposure Medium Total 
edium Total 

Receptor T Olal 

NOles. 

TABLE 9.B.CTE 

Sl.JMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
CENTRAL TENDENCY EXPOSURES 

NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical Carcinogenic Risk 
01 POlenlial 

Concem Ingestion Inhalaflon Dermal Extemal 
(Radialion) 

Benzo(a)anthracene SE·09 .. 2E-09 .. 
Benzo(a)pyrene 6E-OB .. 2E·OB .. 
8enzo(blfluoranthene 9E-09 .. 3E·09 --
Dibenzo(a h)anthracene lE·OS .. 4E-09 --

hemical TOlal BE·OS .. 3E-OS .. 

8enzo(alanthracene .. 3E·14 .. 
Benzo(alPyrene .. 3E· 13 -- --
Benzo(blfluoranthene .. 4E·14 .. --
Dibenzo(a h)anlhracene .. 6E·14 .. --

hemical T alai .. 4E·13 .. --

Benzo(a)anthracene 9E·09 .. 3E-09 --
Benzo(alpyrene BE·OB .. 3E-OB --
Benzo(blfluoranthene lE·OS .. 4E-09 --
Dibenzo(a,hlanthracene 2E·OB .. BE-09 .. 
Indeno(l 23-cd)pvrene 4E'09 .. lE·09 .. 

hemlcal Total lE·07 .. 4E-Oe --

Benzo(alanthracene .. 5E·14 .. .. 
Benzo(alpyrene .. 4E·13 .. .. 
Benzo(b )lluoranthene .. SE·14 .. --
Dibenzo(a,h)anthracene .. 9E·14 -- --
Indeno{l 2 3-cd)pvrene .. 2E·14 .. --

hemlcal Total .. BE·13 .. .. 

---- ---
~eceptor Risk T alai 

1 - Mulagenlc chemicals were evalualed in accordance wilh USEPA's Supplemenlal Guidance lor Assessing Susceplibility Irom Eariy·L~e Exposure 10 Carcinogens (2005). 

Non-Can:inogenlc Hazard Quotienl 

Exposure Primary Ingeslion Inhalaflon Dermal Exposure 
Roules T olal TaroeIOraan(s) Roules T olal 

7E·09 

BE-DB 
IE-DB 

2E-OS 

lE·07 

lE-07 

lE-07 

3E-14 

3E-13 
4E-14 

6E-14 

4E-13 

4E·13 

4E-13 

lE-07 

IE-DB 
lE-07 

lE·OB 
2E·Oe 

SE-09 

2E-07 

2E-07 

2E·07 

SE·14 

4E·13 
5E-14 

9E·14 

2E-14 

BE·13 

BE-13 

BE-13 

2E·07 

3E-07 
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cenaria Timeframe: Hypothetical 
eceptor Population: Residents 
eceptor Aae: Child 

Medium 

Surface Soil 

ediumTotal 

Subsurface Soil 

~edium Total 

Receptor T OIal 

Notes. 

Exposure Exposure 
Medium Point 

Surface Soil PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

Air PCP Drip Tank 

Exposure Point T Dial 

Exposure Medium Total 

Subsurface Soil PCP Drip Tank 

EXDOsure Point Tolal 

EXposure Medium T olal 

Air PCP Drip Tank 

EXDOsure Point Total 

Exposure Medium Total 

TABLE 9.7.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
CENTRAL TENDENCY EXPOSURES 

NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical Carcinogenic Risk 
of Potential 

Concern Ingestion Inhalation Dermal Extemal 

(Radiatlorl) 

Benzo(a)anthracene 9E·08 .. lE·08 .. 
Benzo(a)pyrene 9E·07 .. lE·07 .. 
Benzo(b)"uoranthene 2E·07 .. 2E·08 .. 
Dibenzola hlanthracene 2E·07 .. 3E·08 .. 

hemical Total lE·06 .. 2E·07 .. 

Benzo(a)anthracene .. lE-12 .. .. 

Benzo(a)pyrene .. 2E-l1 .. .. 

Benzo(b)fluoranthene .. 3E-12 .. .. 

Dibenzo(a h)anthracene .. 4E-12 .. .. 

hemical Total .. 2E-ll - .. 

Benzo(a)anthracene 2E·07 .. 2E·08 .. 
Benzo(a)pyrene lE·06 .. 2E·07 .. 

Benzo(b)fluoranthene 2E·07 .. 3E·08 .. 

Dibenzo(a,hlanthracene 3E'()7 .. 4E·08 .. 
Indeno(1 23-cdlpyrene 6E·08 .. 9E·09 .. 

hemical Total 2E·06 .. 3E·07 .. 

Benzo{a)anthracene .. 3E-12 .. .. 
Benzo(alpyrene .. 2E-ll .. .. 
Benzo(blfluoranthene .. 3E-12 .. .. 
Dibenzo(a,hlanthracene .. 5E-12 .. .. 
Indeno(1 2 3·cd)pyrene .. lE-12 .. .. 

hemical Total .. 4E-ll _. .. 

Receptor Risk Total 

1 • Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Eany·Life Exposure to Carcinogens (2005l. 

Non·Carcinogenlc Hazard Quotient 
I 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total TaI!l!'t Organ(~ Routes Total 

lE·07 NA .. .. .. .. 
lE·06 NA .. .. .. .. 
2E·07 NA .. .. .. .. 
2E·07 NA .. .. .. .. 
2E·06 .. .. . . .. 

2E·06 .. 
2E·06 .. 
lE-12 NA .. .. .. . . 
2E-ll NA .. . . .. . . 
3E-12 NA .. .. . . . . 
4E-12 NA .. .. .. . . 
2E-l1 . . .. . . . . 
2E-ll .. 
2E-ll .. 
2E·06 .. 
2E·07 NA .. .. .. .. 
2E·06 NA .. .. .. . . 
2E·07 NA .. .. . . .. 
3E·07 NA .. .. - .. 
7E·08 NA . . .. .. . . 
2E·06 .. .. .. .. 
2E·06 .. 
2E·06 .. 
3E-12 NA .. .. .. .. 
2E-ll NA .. .. .. . . 
3E-12 NA .. .. .. . . 
5E-12 NA .. .. .. .. 
lE-12 NA .- .. .. -
4E-ll .- .. .. .. 
4E-l1 .. 
4E-ll .. 

2E-06 .. 
4E-06 Receptor HI Total .. 
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cenario Timeframe: Hypothetical 
eceplor Populalion: Residenls 

eceDlor Aae: Adult 

Medium 

lSurtace Soil 

ediumTolal 

lSubsurtace Soli 

Medium T alai 

Receptor T atal 

Notes. 

Exposure Exposure 
Medium Point 

Surtace Soil PCP Drip Tank 

Exposure Poinl Tolal 

Exposure Medium Total 

Air PCP Drip Tank 

Exoosure Point Total 

Exposure Medium Total 

Subsurtace Soil PCP Drip Tank 

Exposure Point Total 

Exposure Medium Total 

Air PCP Drip Tank 

Exeosure Point Total 

Exposure Medium Total 

TABLE 9.8.CTE 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSA CRANE, CRANE, INDIANA 

PAGE I OF I 

Chemical Carcinogenic Risk 
of POlenlial 

Concem Ingestion Inhalation Dermal Extemal 
(Radiallon) 

Benzo(a)anthracene 8E·09 -- IE-09 --
Benzo(a)pyrene 8E-08 -- IE-08 .-
Benzo(b)nuoranlhene IE-08 -- 2E-09 .-
Dibenzola h)anlhracene 2E·08 -- 3E-09 .-

hemical Total IE·07 -- 2E-08 --

Benzo(a)anlhracene -- lE-12 _. --
Benzo(a)pyrene .. IE-II -- --
Benzo(b)fluoranthene -- 2E-12 -- --
Dibenzo(a h)anthracene -- 3E-12 -- --

hemical Total .- 2E·11 _. --

Benzo(a)anthracene lE-08 -- 2E-09 --
Benzo(a)pyrene lE-Q7 _. 2E-08 --
Benzo(b)nuoranlhene 2E-Q8 _. 2E-Q9 --
Dibenzo(a,h)anlhracene 2E'08 -- 4E·09 --
Indeno(l 23-cd)pyrene 6E·09 -- 9E-l0 --

hemlcal Total 2E·07 -- 3E-08 --

Benzo(a)anlhracene -- 2E-12 .- --
Benzo(a)pyrene _. 2E-ll -- --
Benzo(b)fluoranlhene -- 3E-12 -- --
Dibenzo(a,h)anthracene -- 4E·12 -- --
Indeno(l 23-cd)pyrene -- 9E-13 -- --

hemical T atal -- 3E-ll -- --

RecePlor Risk Total 

1 - Mutagenic chemicals were evaluated in accordance with USEPA's SUpplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingeslion Inhalation Dermal Exposure 
Roules T alai TarneIOroan!s) Roules T alai 

9E-09 NA -- -- .- .-
IE-07 NA - -- .- --
2E-Q8 NA -- -- -- --
2E-08 NA -- -- .- --
IE-07 -- -- -- --
IE-07 --
IE-Q7 --
IE-12 NA -- -- --
IE-II NA -- -- -- --
2E-12 NA -- -- .- --
3E-12 NA -- -- -- --
2E-11 .- -- -- _. 
2E-ll --
2E·11 --
lE-07 --
2E-08 NA -- -- -- --
lE-07 NA -- -- _. --
2E-08 NA -- -- -- .-
3E-08 NA -- -- -- --
7E-09 NA -- -- -- --
2E-07 -- -- -- --
2E-07 --
2E·07 --
2E-12 NA -- -- -- --
2E-l1 NA -- -- _. .-
3E-12 NA -- -- -- --
4E-12 NA -- -- -- --
9E-13 NA -- -- -- .-
3E-ll -- -- -- -
3E-ll --
3E-ll --
2E-07 --
4E·07 Receptor HI Total --
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Medium Exposure Exposure 
Medium Pain! 

lSuriace Soil Suriace Soil PCP Drip Tank 

Exposure Poin! T alai 

Exoosure Medium Tolal 

Air PCP Drip Tank 

Exposure Polnl TOlal 

Exoosure Medium Total 
edium Total 

lSubsuriace Soil Subsurface Soil PCP Drip Tank 

Exposure Pain! Tolal 

EXDDsure Medium Total 
Air PCP Drip Tank 

Exposure Polnl Tolal 

Exposure Medium Total 
Medium Tolal 

Receplor T alai 

NOles. 

TABLE 9.9.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
CENTRAL TENDENCY EXPOSURES 

NSA CRANE, CRANE, INDIANA 

PAGE 1 OF 1 

Chemical Carcinogenic Risk 
of Potential 

Concern Ingeslion Inhalation Dennal Exlemal 
(Radialion I 

Benzo(a)anlhracene 9E-08 -- lE-08 --
Benzo(a)pyrene lE-06 -- lE-07 --
Benzo(b)fluoranlhene 2E-07 -- 2E-08 --
Dibenzola hlanlhracene 2E-07 -- 3E-08 

hemical Total lE-06 -- 2E-07 --

Benzo(a)anlhracene -- 3E-12 -- --
Benzo(a)pyrene -- lE-ll -- --
Benzo(b)fluoranlhene -- 4E-12 -- --
Dibenzo{a h)anthracene -- 5E-12 -- --

hemieal Total -- 3E-ll -- --

Benzo(a)anlhracene 2E-07 -- 2E-08 --
Benzo(a)pyrene 2E-06 -- 2E-07 --
Benzo(b)lIuoranlhene 2E-07 -- 3E-08 --
Dibenzo(a,h)an!hracene 3E-07 -- 4E-08 --
Indenoll 2 3-<:dlovrene 7E-08 -- lE-08 --

hemical TOlal 2E-06 -- 3E-07 --

Benzo(a)anlhracene -- 5E-12 -- --
Benzo(a)pyrene -- 4E-ll -- --
Benzo(b)f1uoranlhene -- 6E-12 -- --
Dibenzo(a,h)anthracene -- 9E-12 -- --
Indenoll 2 3-cdlDvrene -- 2E-12 -- --

hemieal Total -- 7E-ll -- --

Receplor Risk T alai 

1 - Mulagenic chemicals were evalualed in accordance wilh USEPA's Supplemenlal Guidance lor Assessing Susceptibility from Early-Ufe Exposure 10 Carcinogens (2005). 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingeslion Inhalation Dennal Exposure 
Roules Tolal TaraelOraanlsl Roules T alai 

lE-07 

lE-06 

2E-07 

2E-07 

2E-06 

2E-06 

2E-06 

3E-12 

lE-ll 
4E-12 

5E-12 

3E-ll 

3E-ll 

3E-ll 

2E-06 

2E-07 

2E-06 
2E-07 
3E-07 
8E-08 

3E-06 

3E-06 

3E-06 

5E-12 

4E-ll 
6E-12 
9E-12 

2E-12 

7E-11 

7E-11 

7E-ll 

3E-06 

4E-06 
--
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PROUCL OUTPUTS 



Surface Soil 



PROUCL OUTPUT - SURFACE SOIL 

General UCL Statistics for Data Sets with Non-Detects 
User Selected Options 

From File C:\Work Folders\Projects\Crane\PCP Drip Tank\Data\ProUCL Data - Surface Soil.xls.wst 
Full Precision OFF 

Confidence Coefficient 95% 
Number of Bootstrap Operations 2000 

DIBENZO(A.H)ANTHRACENE 

General Statistics 
Number of Valid Data 10 Number of Detected Data 3 

Number of Distinct Detected Data 2 Number of Non-Detect Data 7 
Percent Non-Detects 70.00% 

Raw StatIstics L~-transformed StatIstics 
Minimum Detected 24 Minimum Detected 3.178 

Maximum Detected 52 Maximum Detected 3.951 
Mean of Detected 33.33 Mean of Detected 3.436 

SD of Detected 16.17 SD of Detected 0.446 
Minimum Non-Detect 7 Minimum Non-Detect 1.946 

Maximum Non-Detect 36 Maximum Non-Detect 3.584 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9 
For all methods (except KM, DU2, and ROS Methods), Number treated as Detected 1 
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00% 

Warning: Data set has only 2 Distinct Detected Values. 
This may not be adequate enough to compUte meaningful and reliable test statistics and estimates. 

The Project Team may decide to use alternatiYe site specific values to estimate environmental parameters (e.g., EPC, BTY). 

Unless Data Quality Objectives (DQCs) have been met, it is suggested to collect additional observations. 

The number of detected data may not be ..-,., - .... enough to perform GOF tests, booIsIrap, and ROS methods. 
Those methods will ratum a 'N/A' value on j'our output displayl 

It is to have 4 or more Distinct Values for methods. 
However, results obtained using 4 to 9 distinct values may not be reliable. 

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates. 

UCL Statistics 
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Test Statistic 0.75 
5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767 

Data not Normal at 5% SIgnificance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 
DU2 Substitution Method DU2 Substitution Method 

Mean 14.18 Mean 2.139 
SD 15.87 SD 1.041 

95% DU2 (t) UCL 23.38 95% H-Stat (DU2) UCL 44.07 

Maximum Likelihood Estimate(MLE) Method N/A lQg ROS Method 
MLE method failed to converge properly Mean in Log Scale 2.557 

SD in Log Scale 0.646 
Mean in Original Scale 16.22 

SD in Original Scale 14.07 
95%t UCL 24.38 

95% Percentile Bootstrap UCL 24.67 
95% BCA Bootstrap UCL 26.71 

95% H-UCL 26.91 
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PROUCL OUTPUT - SURFACE SOIL 

DIBENZO(A,H)ANTHRACENE (Continued) 

Gamma Distribution Test with Detected Values Onl Data Distribution Test with Detected Values Only 
k star (bias corrected) N/A Data do not follow a Discemable Distribution (0.05) 

Theta Star N/A 
nu star N/A 

A-D Test Statistic N/A Nonparametric Statistics 
5% A-D Critical Value N/A Kaplan-Meier (KM) Method 

K-S Test Statistic N/A Mean 26.8 
5% K-S Critical Value N/A SD 8.4 

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.253 
95% KM (t) UCL 32.76 

Assuming Gamma Distribution 95% KM (z) UCL 32.15 
Gamma ROS Statistics using Extrapolated Data 95% KM Gackknife) UCL 31.93 

Minimum N/A 95% KM (bootstrap t) UCL N/A 
Maximum N/A 95% KM (BCA) UCL 29.6 

Mean N/A 95% KM (Percentile Bootstrap) UCL 52 
Median N/A 95% KM (Chebyshev) UCL 40.98 

SO N/A 97.5% KM (Chebyshev) UCL 47.12 
k star N/A 99% KM (Chebyshev) UCL 59.17 

Theta star N/A 
Nu star N/A Potential UCLs to Use 

AppChi2 N/A 95% KM (t) UCL 32.76 
95% Gamma Approximate UCL N/A 95% KM ~% Bootstrap) UCL 52 

95% Adjusted Gamma UCL N/A 
Note: DU2 Is not a recommended method. 

I I I I 
Note: ~llV1A!C:tions regarding the selection of a 95% UCL are to help the user to select the most a e95%UCL 
These recommendations are based upon the results of the simulation studies summarized In Singh, Maichle, and Lee (2006). 

For additional insight, the user may want to consult a statlstican. 
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PROUCL OUTPUT - SURFACE SOIL 

General UCL Statistics for Full Data Sets 
User Selected Options 

From File C:\Work Folders\Project5\Crane\PCP Drip Tank\Data\ProUCL Data - Surface Soil.xls.wst 
Full Precision OFF 

Confidence Coeffident 95% 
Number of Bootstrap Operations 2000 

BENZO(A)ANTHRACENE 

General Statistics 
Number of Valid Observations 10 Number of Distinct Observations 10 

Raw Statistics Log-transformed Statistics 
Minimum 11 Minimum of Log Data 2.398 

Maximum 280 Maximum of Log Data 5.635 
Mean 85.4 Mean of log Data 4.106 

Median 59.5 SO of log Data 0.896 
SO 78.86 

Std. Error of Mean 24.94 
Coeffident of Variation 0.923 

Skewness 1.923 

Relevant UCL Statistics 
Normal DIstribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.977 
Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assumlna Normal Distribution Assuming Lognormal Distribution 
95% Student's-t UCl 131 .1 95% H-UCL 215 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 197 
95% Adjusted-ClT UCL (Chen-1995 142.6 97.5% Chebyshev (MVUE) UCL 245 
95% Modifiecl-t UCL (Johnson-1978)1133.6 99% Chebyshev (MVUE) UCL 339.2 

Gamma DIstribution Test Data Distribution 
k star (bias corrected) 1.193 Data appear Gamma Distributed at 5% Significance Level 

Theta Star 71.56 
MLEofMean 85.4 

MLE of Standard Deviation 78.17 
nu star 23.87 

Approximate Chi Square Value (.05 13.75 Nonparametric Statistics 
Adjusted Level of Significance 0.0267 95%CLT UCL 126.4 

Ad'usted Chi Square Value 12.43 95% Jackknife UCL 131.1 
95% Standard Bootstrap UCL 123.7 

Anderson-Darling Test Statistic 0.288 95% Bootstrap-t UCL 170 
Anderson-Darling 5% Critical Value 0.738 95% Hall's Bootstrap UCL 299 
Kolmogorov-Smimov Test Statistic 0.21 95% Percentile Bootstrap UCL 125.6 

Kolmogorov-Smimov 5% Critical Value 0.271 95% BCA Bootstrap UCL 147.8 
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 194.1 

97.5% Chebyshev(Mean, Sd) UCL 241.1 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 333.5 

95% Approximate Gamma UCL 148.3 
95% Adjusted Gamma UCL 164 

Potential UCL to Use Use 95% Approximate Gamma UCL 148.3 

I I I I 
Note:~ • I ~ regarding the selection of a 95% UCL are provided to help the user to select the most a e95%UCL. 

These recommendations are based upon the results of the simulation studies summarized In Singh, Singh, and lad (2002) 
and Singh and Sinah (2003). For additional Insight, the user may want to consult a statistician. 
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PROUCL OUTPUT - SURFACE SOIL 

BENZO(A)PYRENE 

General Statistics 
Number of Valid Observations 10 Number of Distinct Observations 9 

Raw Statistics Log-transformed Statistics 
Minimum 7.3 Minimum of Log Data 1.988 
Maximum 320 Maximum of Log Data 5.768 

Mean 89.33 Mean of log Data 4.128 
Median 67 SO of log Data 0.968 

SO 87 
Std. Error of Mean 27.51 

Coeffident of Variation 0.974 
Skewness 2.409 

Relevant UCL StatIstics 
Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.718 Shapiro Wilk Test Statistic 0.917 
Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal DIstribution 
95% Student'5ot UCL 139.8 95% H-UCL 263.9 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 223.2 
95% Adjusted-CLT UCL (Chen-1995) I 157 97.5% Chebyshev (MVUE) UCL 279.5 
95% Modified-t UCL (Johnson-1978) 143.3 99% Chebyshev (MVUE) UCL 390.1 

Gamma Distribution Test Data DIstribution 
k star (bias corrected) 1.128 Data appear Gamma DIstributed at 5% Significance Level 

Theta Star 79.22 
MLEofMean 89.33 

MLE of Standard Deviation 84.12 
nu star 22.55 

Approximate Chi Square Value (.05) 12.75 Nonparametr1c StatIstics 
Adjusted Level of Significance 0.0267 95% CLT UCL 134.6 

Adjusted Chi Square Value 11.49 95% Jackknife UCL 139.8 
95% Standard Bootstrap UCL 133.5 

Anderson-Darling Test Statistic 0.423 95% Bootstrap.t UCL 201 .4 
Anderson-Darling 5% Critical Value 0.739 95% Hall's Bootstrap UCL 328.5 
Kolmogorov-Smirnov Test Statistic 0.196 95% Percentile Bootstrap UCL 139.7 

Kolmogorov-Smirnov 5% Critical Value 0.271 95% BCA Bootstrap UCL 164.6 
Data appear Gamma DIstributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 209.3 

97.5% Chebyshev(Mean, Sd) UCL 261.1 
Assuming Gamma DIstribution 99% Chebyshev(Mean, Sd) UCL 363.1 

95% ApprOximate Gamma UCL 158 
95% Adjusted Gamma UCL 175.3 

Potential UCL to Use Use 95% Approximate Gamma UCL 158 
I I I I 

Note: , regarding the selection of a 95% UCL are to help the user to select the most ............ ia.e 95% UCL. 
These recommendations are based upon the results of the simulation stucles summarized In Singh, SI_ngh. and lad (2002) 

and Singh and Singh (2003). For addltlonallnslaht. the user may want to consult a statistician. 
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PROUCL OUTPUT - SURFACE SOIL 

BENZO(B)FLUORANTHENE 

General Statistics 
Number of Valid Observations 10 Number of Distinct Observations 9 

Raw Statistics Loa-transformed Statistics 
Minimum 15 Minimum of Log Data 2.708 

Maximum 500 Maximum of Log Data 6.215 
Mean 154.4 Mean of log Data 4.731 

Median 135 SD of log Data 0.901 
SD 132.5 

Std. Error of Mean 41.89 
Coefficient of Variation 0.858 

Skewness 2.229 

Relevant UCL StatIstics 
Normal Distribution Test Lognormal DIstribution Test 

Shapiro Wilk Test Statistic 0.753 Shapiro Wilk Test Statistic 0.903 
Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842 

Data not Normal at 5% Significance Level Data aooear Loanormal at 5% Sianlficance Level 

Assuming Normal DIstribution Assuming Loanorrnal Distribution 
95% Student's-t UCL 231.2 95% H-UCL 407.5 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 371.2 
95% Adjusted-CL T UCL (Chen-1995) 1254.8 97.5% Chebyshev (MVUE) UCL 461.9 
95% Modified-t UCL (Johnson-1978) 1236.1 99% Chebyshev (MVUE) UCL 640.1 

Gamma Distribution Test Data Distribution 
k star (bias corrected) 1.306 Data appear Gamma Distributed at 5% Significance Level 

Theta Star 118.2 
MLE of Mean 154.4 

MLE of Standard Deviation 135.1 
nu star 26.13 

Approximate Chi Square Value (.05) 15.48 Nonoarametrlc StatIstics 
Adjusted Level of Significance 0.0267 95% CLT UCL 223.3 

Adjusted Chi Square Value 14.07 95% Jackknife UCL 231.2 
95% Standard Bootstrap UCL 219.8 

Anderson-Darling Test Statistic 0.433 95% Bootstrap-t UCL 301.1 
Anderson-Darling 5% Critical Value 0.737 95% Hall's Bootstrap UCL 530.7 
Kolmogorov-Smimov Test Statistic 0.223 95% Percentile Bootstrap UCL 230 

Kolmogorov-Smimov 5% Critical Value 0.27 95% BCA Bootstrap UCL 256.2 
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd} UCL 337 

97.5% Chebyshev(Mean, Sd) UCL 416 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd} UCL 571.2 

95% Approximate Gamma UCL 260.6 
95% Adjusted Gamma UCL 286.7 

Potential UCL to Use Use 95% Approximate Gamma UCL 260.6 
1 1 1 1 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
These recommendations are based upon the results of the simulation studies summarized in Sinah, Sinah, and lad (2002) 

and Singh and Singh (2003). For additional Insight, the user may want to consult a statistician. 
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PROUCL OUTPUT - SUBSURFACE SOIL 

General UCL Statistics for Data Sets with Non-Oetects 
User Selected Options 

From File C:\Work Folders\Projects\Crane\PCP Drip Tank\Data\ProUCL Data - Subsurface SOil.xls.wst 
Full Precision OFF 

Confidence Coefficient 95% 
Number of Bootstrap Operations 2000 

BENZO(A)ANTHRACENE 

General Statistics 
Number of Valid Data 10 Number of Detected Data 4 

Number of Distinct Detected Data 4 Number of Non-Detect Data 6 
Percent Non-Detects 60.00% 

Raw Statistics Log-transformed Statistics 
Minimum Detected 26 Minimum Detected 3.258 

Maximum Detected 640 Maximum Detected 6.461 
Mean of Detected 292.5 Mean of Detected 4.909 

SD of Detected 306.4 SD of Detected 1.622 
Minimum Non-Detect 18 Minimum Non-Detect 2.89 

Maximum Non-Detect 20.5 Maximum Non-Detect 3.02 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6 
For all methods ~except KM. DU2. and ROS Methods). Number treated as Detected 4 
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00% 

Wamlng: There are only 4 Dlstind Detected Values In this data 
Note: It should be noted that even though bootstrap may be ...,. 'UI" ...... on this data set 

the I'eSlJtIng calaJlations may not be reliable enough to draw conclusions 

It Is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 

UCL Statistics 
Normal Distribution Test with Detected Values Only lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.859 Shapiro Wilk Test Statistic 0.853 
5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748 

Data appear Normal at 5% Significance Level Data a~ Lognormal at 5% nce Level 

Assuming Normal Distribution Assuming lognormal Distribution 
DU2 Substitution Method DU2 Substitution Method 

Mean 122.9 Mean 3.332 
SD 229.3 SD 1.649 

95% DU2 (t) UCL 255.8 95% H-Stat (DU2) UCL 1335 

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method 
MLE yields a negative mean Mean in Log Scale 1.676 

SD in Log Scale 3.045 
Mean in Original Scale 117.6 

SD in Original Scale 232.3 
95%tUCL 252.2 

95% Percentile Bootstrap UCL 245.5 
95% BCA BootstrapUCL 283.1 

95% H-UCL 1812389 

Page 1 of 10 21312012 



PROUCL OUTPUT - SUBSURFACE SOIL 

BENZO(A)ANTHRACENE (ContInued) 

Gamma Distribution Test with Detected Values Onl Data Distribution Test with Detected Values Only 
k star (bias corrected) 0.36 Data appear Normal at 5% Significance Level 

Theta Star 811.9 
nu star 2.882 

A-D Test Statistic 0.468 Nonparametrlc Statistics 
5% A-D Critical Value 0.67 Kaplan-Meier{KM) Method 

K-S Test Statistic 0.67 Mean 132.6 
5% K-S Critical Value 0.405 SO 212.6 

Data appear Gamma Distributed at 5% Significance Level SE of Mean 77.64 
95% KM (t) UCL 274.9 

Assum~ Gamma Distribution 95% KM (z) UCL 260.3 
Gamma ROS Statistics using Extrapolated Data 95% KM Uackknife) UCL 256.4 

Minimum 0.000001 95% KM (bootstra~t) UCL 236 
Maximum 640 95% KM (BCA) UCL 496 

Mean 117 95% KM (Percentile Bootstrap) UCL 496 
Median 0.000001 95% KM (Chebyshev) UCL 471 

SO 232.6 97.5% KM (Chebyshev) UCL 617.4 
k star 0.12 99% KM (Chebyshev) UCL 905.1 

Theta star 977.8 
Nu star 2.393 Potential UCLs to Use 

AppChi2 0.218 95% KM (t) UCL 274.9 
95% Gamma Ap~roximate UCL 1285 95% KM (Percentile Bootstrap) UCL 496 

95% Adjusted Gamma UCL N/A 
Note: DL12 Is not a recommended method. 

I I I I 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
These recommendations are based upon the results of the simulation studies summarized In Singh, Malchle, and Lee (2006). 

For additional insight, the user may want to consult a statistician. 
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PROUCL OUTPUT - SUBSURFACE SOIL 

BENZO(A)PYRENE 

General Statistics 
Number of Valid Data 10 Number of Detected Data 4 

Number of Distinct Detected Data 4 Number of Non-Detect Data 6 
Percent Non-Detects 60.00% 

Raw Statistics log-transformed Statistics 
Minimum Detected 22 Minimum Detected 3.091 

Maximum Detected 540 Maximum Detected 6.292 
Mean of Detected 253.5 Mean of Detected 4.784 

SO of Detected 261.3 SO of Detected 1.607 
Minimum Non-Detect 7.1 Minimum Non-Detect 1.96 

Maximum Non-Detect 16 Maximum Non-Detect 2.773 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6 
For all methods (except KM, DU2, and ROS Methods), Number treated as Detected 4 
Observations < Largest NO are treated as NOs Single DL Non-Detect Percentage 60.00% 

Warning: There are only 4 DIstinct Detected Values In this data 
Note: It should be noted that even though bootstrap may be ..... 'UI""'" on this data set 

the resulting calculations may not be reliable enough to draw condusions 

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 

UCL Statistics 
Nonnal Oislrlbution Test with Detected Values Only Lognormal Oislrlbution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.851 Shapiro Wilk Test Statistic 0.86 
5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748 

Data appear Normal at 5% Significance level Data appear lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Dislrlbution 
DU2 Substitution Method DU2 Substitution Method 

Mean 104.2 Mean 2.805 
SO 198.2 SO 1.952 

95% DU2 (t) UCl 219.1 95% H-Stat (DU2) UCl 3449 

Maximum Likelihood Estimate(MLE) Method N/A LQSl ROS Method 
MLE yields a negative mean Mean in log Scale 1.626 

SO in log Scale 2.872 
Mean in Original Scale 101.8 

SO in Original Scale 199.5 
95%t UCL 217.4 

95% Percentile Bootstrap UCl 207.5 
95% BCA Bootstrap UCl 244.3 

95% H-UCl 429818 
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PROUCL OUTPUT - SUBSURFACE SOIL 

BENZO(A)PYRENE (Continued) 

Gamma Distribution Test with Detected Values Onl Data Distribution Test with Detected Values Only 
k star (bias corrected) 0.364 Data aooear Normal at 5% Sianlficance Level 

Theta Star 695.6 
nu star 2.916 

A-D Test Statistic 0.465 Nonoarametric Statistics 
5% A-D Critical Value 0.67 Kaplan-Meier (KM) Method 

K-S Test Statistic 0.67 Mean 114.6 
5% K-S Critical Value 0.405 SD 182.6 

Data appear Gamma Distributed at 5% Significance Level SE of Mean 66.69 
95% KM (t) UCL 236.8 

Assuming Gamma Distribution 95% KM (z) UCL 224.3 
Gamma ROS Statistics using Extrapolated Data 95% KM Oackknif!& UCL 219.9 

Minimum 0.000001 95% KM (bootstrap t) UCL 197.7 
Maximum 540 95% KM (BCA) UCL 449 

Mean 101.4 95% KM (Percentile Bootstrap) UCL 436 
Median 0.000001 95% KM (Chebyshe\it UCL 405.3 

SD 199.8 97.5% KM (Chebyshev) UCL 531 .1 
k star 0.12 99% KM (Chebyshevl UCL 778.1 

Theta star 844.6 
Nu star 2.401 Potential UCLs to Use 

AppChi2 0.22 95% KM (t) UCL 236.8 
95% Gamma Approximate UCL 1109 95% KM (Percentile Bootstrap) UCL 436 

95% Adjusted Gamma UCL NIA 
Note: 01..12 is not a recommended method. 

I I I I 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
These recommendations are based uPOn the results of the simulation studies summarized in Sinah, Malchle, and Lee (2006). 

For additional insight, the user may want to consult a statistician. 
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PROUCL OUTPUT - SUBSURFACE SOIL 

BENZO(B)FLUORANTHENE 

General Statistics 
Number of Valid Data 10 Number of Detected Data 4 

Number of Distinct Detected Data 4 Number of Non-Detect Data 6 
Percent Non-Detects 60.00% 

Raw Statistics Log-transformed Statistics 
Minimum Detected 28 Minimum Detected 3.332 

Maximum Detected 690 Maximum Detected 6.537 
Mean of Detected 327.5 Mean of Detected 5.028 

SD of Detected 337.7 SO of Detected 1.624 
Minimum Non-Detect 18 Minimum Non-Detect 2.89 

Maximum Non-Detect 20.5 Maximum Non-Detect 3.02 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6 
For all methods (except KM. DU2. and ROS Methods). Number treated as Detected 4 
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentl!lge 60.00% 

Warning: There are only 4 Distinct Detected Values in this data 
Note: It should be noted that even though bootstrap may be ..... '\11" ..... on this data set 

the resulting calculations may not be reliable enough to draw conclusions 

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 

UCL StatIstics 
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.842 Shapiro Wilk Test Statistic 0.851 
5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 
DU2 Substitution Method DU2 Substitution Method 

Mean 136.9 Mean 3.38 
SD 254.8 SD 1.701 

95% DU2(t) UCL 284.6 95% H-Stat (DU2) UCL 1768 

Maximum Likelihood Estimat~MLE) Method N/A Log_ ROS Method 
MLE yields a negative mean Mean in Log Scale 1.809 

SO in "--og Scale 3.033 
Mean in Original Scale 131.7 

SO in Original Scale 257.7 
95%t UCL 281.1 

95% Percentile Bootstrap UCL 267.2 
95% SCA Bootstrap UCL 306 

95% H-UCL 1877252 
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PROUCL OUTPUT - SUBSURFACE SOIL 

BENZO(B}FLUORANTHENE jContlnued} 

Gamma Distribution Test with Detected Values 0nI Data Distribution Test with Detected Values Only 
k star (bias corrected) 0.362 Data appear Normal at 5% Significance Level 

Theta Star 905.6 
nu star 2.893 

A-D Test Statistic 0.483 Nonparametric Statistics 
5% A-O Critical Value 0.67 Kaplan-Meier (KM) Method 

K-S Test Statistic 0.67 Mean 147.8 
5% K-S Critical Value 0.405 SO 236.1 

Data appear Gamma Distributed at 5%_Signlflcance Level SEotMean 86.21 
95% KM (t) UCL 305.8 

Assuming Gamma Distribution 95% KMJz) UCL 289.6 
Gamma ROS Statistics using Extrapolated Data 95% KM Gackknite) UCL 284.4 

Minimum 0.000001 95% KM (bootstrap t) UCL 253.2 
Maximum 690 95% KM (BCA) UCL N/A 

Mean 131 95% KM (Percentile Bootstrap) UCL 570 
Median 0.000001 95% KM (Chebyshev) UCL 523.6 

SO 258.1 97.5% KM (Chebyshev) UCL 686.2 
k star 0.119 99% KM (Chebyshev) UCL 1006 

Theta star 1097 
Nu star 2.388 Potential UCLs to Use 

AppChi2 0.217 95% KM (t) UCL 305.8 
95% Gamma Approximate UCL 1443 95% KM (Percentile Bootstrap) UCL 570 

95% Adjusted Gamma UCL N/A 
Note: DL12 Is not a recommended method. 

I I I I 
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 

For additional insight, the user may want to consult a statlstidan. 
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PROUCL OUTPUT - SUBSURFACE SOIL 

DIBENZO(A,H}ANTHRACENE 

General Statistics 
Number of Valid Data 10 Number of Detected Data 3 

Number of Distinct Detected Data 3 Number of Non-Detect Data 7 
Percent Non-Detects 70.00% 

Raw Statistics Log-transformed Statistics 
Minimum Detected 13 Minimum Detected 2.565 

Maximum Detected 86 Maximum Detected 4.454 
Mean of Detected 60 Mean of Detected 3.805 

SD of Detected 40.78 SD of Detected 1.074 
Minimum Non-Detect 7.1 Minimum Non-Detect 1.96 

Maximum Non-Detect 16 Maximum Non-Detect 2.773 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8 
For all methods (except KM, DU2, and ROS Methods), Number treated as Detected 2 
Observations < Largest ND are treated as NDs SinQle DL Non-Detect Percentage 80.00% 

Wamlng: There are onlY 3 Distinct Detected Values In this data set 
The number of detected data may not be -8deQuate enough to perform GOF tests, bootstrap, and ROS methods. 

Those methods will retum a 'N/A' value on your outDut diSDlayl 

It is necessary to have 4 or more DIstinct Values for bootstraD methods. 
However, results obtained using 4 to 9 distinct values may not be reliable. 

It is recommended to have 10 to 15 or more observations for ac:curate and meanlnaful results and estimates. 

UCL Statistics 
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Stalistic 0.801 Shapiro Wilk Test Statistic 0.774 
5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767 

Data appear Normal at 5% Significance Level Data aDD88r Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 
DU2 Substitution Method DU2 Substitution Method 

Mean 21.15 Mean 2.166 
SO 33.02 SO 1.259 

95% OU2 (I) UCL 40.28 95% H-Slal (OU2) UCL 89.48 

Maximum likelihood Estimale(MLE) Melhod N/A Lao ROS Melhod 
MLE method failed to oonverge properly Mean in Log Scale 1.46 

SO in Log Scale 1.698 
Mean in Original Scale 19.11 

SO in Original Scale 34.14 
95% 1 UCL 38.9 

95% Percentile Boolstrap UCL 36.01 
95% SCA Bootstrap UCL 42.96 

95% H-UCL 256.7 
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PROUCL OUTPUT - SUBSURFACE SOIL 

DIBENZO(A,H}ANTHRACENE (ContInued) 

Gamma Distribution Test with Detected Values Onl Data Distribution Test with Detected Values Only 
k star (bias corrected) N/A Data appear NOrmal at 5% Significance Level 

Theta Star N/A 
nu star N/A 

A-D Test Statistic N/A Nonparametric Statistics 
5% A-D Critical Value N/A Kaplan-Meier (KM) Method 

K-S Test Statistic N/A Mean 27.1 
5% K-S Critical Value N/A SO 28.22 

Data not Gamma Distributed at 5% Significance Level SE of Mean 10.93 
95% KM (t) UCL 47.14 

Assuming Gamma Distribution 95% KM (z) UCL 45.08 
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 71.22 

Minimum N/A 95% KM (bootstrap t) UCL 37.81 
Maximum N/A 95% KM (SCA) UCL 86 

Mean N/A 95% KM (Percentile Bootstrap) UCL 86 
Median N/A 95% KM (Chebyshev) UCL 74.74 

SO N/A 97.5% KM (Chebyshev) UCL 95.36 
kstar N/A 99% KM (Chebyshev) UCL 135.9 

, 
Theta star N/A 

Nu star N/A Potential UCLs to Use 
AppChi2 N/A 95% KM (t) UCL 47.14 

95% GammaAQproximate UCL N/A 95% KM _(Percentile Bootstra~) UCL 86 
95% Adjusted Gamma UCL N/A 

Note: DL12 is not a recommended method. 

1 I I I 
Note: Suggestions regarding the selection of a 95% UCL are ~rovided to heI~ the user to select the most a~te 95% UCL. 
These recommendations are based upon the results of the simulation studies summarized in Singh, Malchle, and Lee (2006). 

For additional insight, the user may want to consult a statistldan. 
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PROUCL OUTPUT - SUBSURFACE SOIL 

INDENO(1,2,3-CD)PYRENE 

General Statistics 
Number of Valid Data 10 Number of Detected Data 3 

Number of Distinct Detected Data 3 Number of Non-Detect Data 7 
Percent Non-Detects 70.00% 

Raw Statistics Log-transformed Statistics 
Minimum Detected 21 Minimum Detected 3.045 
Maximum Detected 240 Maximum Detected 5.481 

Mean of Detected 137 Mean of Detected 4.512 
SD of Detected 110.1 SD of Detected 1.292 

Minimum Non-Detect 35 Minimum Non-Detect 3.555 
Maximum Non-Detect 41 Maximum Non-Detect 3.714 

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8 
For all methods (except KM, DU2, and ROS Methods), Number treated as Detected 2 
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00% 

Waming: There are only 3 Distinct Detected Values In this data set 
The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods. 

Those methods will return a 'NIA' value on your outplIt displal1 

It is necessary to have 4 or more Distinct Values for bootstrap methods. 
However, results obtained using 4 to 9 distinct values may not be reliable. 

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates. 

UCL Statistics 
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.99 Shapiro Wilk Test Statistic 0.888 
5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 
DU2 Substitution Method DU2 Substitution Method 

Mean 54.65 Mean 3.427 
SD 76.96 SD 0.966 

95% DU2 (t) UCL 99.26 95% H-Stat (DU2) UCL 130.4 

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method 
MLE method failed to oonverge proper1y Mean in Log Scale 3.482 

SD in Log Scale 0.993 
Mean in Original Scale 56.79 

SD in Original Scale 76.21 
95% t UCL 101 

95% Percentile Bootstrap UCL 100.6 
95% SCA Bootstrap UCL 111 .3 

95% H-UCL 147.9 
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PROUCL OUTPUT - SUBSURFACE SOIL 

INDENO(1,2,3-CD)PYRENE (Continued) 

Gamma Distribution Test with Detected Values Onl Data DIstribution Test with Detected Values ~ 
k star (bias corrected) N/A Data appear Normal at 5% Significance Level 

Theta Star N/A 
nu star N/A 

A-O Test Statistic N/A Nonparametrlc Statistics 
5% A-O Critical Value N/A Kaplan-Meier (KM) Method 

K-S Test Statistic N/A Mean 55.8 
5% K-S Critical Value N/A SO 72.45 

Data not Gamma Distributed at 5% Significance Level SEofMean 28.06 
95% KM (t) UCL 107.2 

Assuming Gamma DIstribution 95%KM~UCL 102 
Gamma ROS Statistics using Extrapolated Data 95% KM Oackknife) UCL 143.6 

Minimum N/A 95% KM (bootstrap t) UCL 71.38 
Maximum N/A 95% KM (BCA) UCL 240 

Mean N/A 95% KM (Percentile Bootstrap) UCL 240 
Median N/A 95% KM (Chebyshev) UCL 178.1 

SO N/A 97.5% KM (Chebyshev) UCL 231 
k star N/A 99% KM (Chebyshev) UCL 335 

Theta star N/A 
Nu star N/A Potential UCLs to Use 

AppChi2 N/A 95% KM (t)UCL 107.2 
95% Gamma Approximate UCL N/A 95% KM (Percentile Bootstrap) UCL 240 

95% Adjusted Gamma UCL N/A 
Note: DL12 is not a recommended method. 

I I I I 
Note: Sug~estions regarding the selection of a 95% UCL are provided to he~ the user to select the most appropriate 95% UCL. 
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 

For additional insight, the user ma~ want to consult a statistican. 
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SAMPLE CALCULATIONS 



CALCULATION WORKSHEET Page 1 of 1 

CLIENT: JOB NUMBER: 

NSA CRANE, CRANE, INDIANA 112G03137 

SUBJECT: 

CALCULATION OF PARTICULATE EMISSION FACTOR FOR CONSTRUCTION WORKERS 

BASED ON: 

SUj>plemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, December 2002) 

BY: C~ECJ<ED ~j DATE: 
R. JUPIN ';;(. c., J.>,/ 1/19/2012 

Equa1lon 5-5 
Derivation of the Particulate Emission Factor
Construction Scenario - ConstructionWol"ker 

P8I1IJmeterlDefinition (units) 

PEF.JSUIbctu'onic road particaIate emission factor (ntlka) 

QlC.linverse of the ratio of the t-b geometric mean air 
concentrattonto the emission flux along a straight road 
segment IMsecHlIO a square site (g/flf-s per kgmt') 

F.,fdispefsion cooection fador(unit1ess) 

Default 

Sfte.apedfic 

23.07 
(EquatJon 5-6) 

0.185 
(Appenrlx E) 

sIte-speclfic TItotaI Umeover which construc:Don occurs fa) 

A./StBface area of contaminated road segment (m-) 
l.JIengtb of road segment (II) 

21<1.213 
{~-"'.WII·O~'" 

WJWidth of road segment (II) 

WIme.1m vebicle .. weight Ctoos) 

p/mJmber of days With at least 0.01 inches of precipitation 
(daysfyear) 

I:VKT1SUm ofneet vehicte kiIometef:s traveled durinG the exposure 
duration (Ian) 

• Assumes a 0.5 acre site 

0.185 dispersion correction factor (unitless) 

sKe..spedftc 

site.apecific 
(EXhibit 5-2, 
sKe-spedftc. 

Fd 

T 
AR 
W 

4.32E+06 sec 3600 sec/hr x 8hr/day x 150 days/yr 

p 

VKT 

PEF= 

274.213 m
2 

8 tons 

125 day/year 

202.5 km 

1.34E+06 m3lkg 

30 vehicles x 0.045 kmlday x 150 days 

1/20/2012 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JJOB NUMBER: 
NSA CRANE, CRANE, INDIANA 112G03137 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC 
CHEMICALS - HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: ICHE~DB~: I DATE: 
R. JUPIN .('~ 1/19/2012 

V 
PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from incidental ingestion 

surface soil at SWMU 29. 

EQUATION: 

Where: 
lEX = 
Cs = 
IR = 
EF = 
ED = 
FI = 
CF = 
BW = 
AT = 
ADAF = 
CSFo = 

RISKS: 

lEX = _~C~S_x~I~R...;..x-=E~F:-:-x--:-ED=-x_F...;..I.;..;.x..;;;C...;..F_ 
BWxAT 

estimated exposure intake (mglkg/day) 
exposure point concentration in soil (mglkg) 
incidental ingestion rate (mg/day) 
exposure frequency (days/year) 
exposure duration (years) 

xADAF 

fraction ingested from contaminated source (unitless) 
conversion factor (1.0E-6 kglmg) 
body weight (kg) 
averaging time (days) 
age-dependent adjustment factor 

oral carcinogenic slope factor ((mglkgldayr1) 

ILCR (Carcinogens) = Intake (mglkg/day) x CSFo (mglkg/day}-l 

ASSUMPTIONS: 
Cs = 
IR = 
EF = 
ED1 = 
ED2 = 
FI = 
CF = 
BW = 
AT = 
CSFo = 
ADAF1 = 
ADAF2 = 

0.16 mglkg Chemical: Benzo(a}pyrene 
200 mg/day 
350 days/year 

2 years 

4 years 

1 
1.0E-06 kglmg 

15 kg 
25,550 days 

7.3E+00 (mg/kg/dayr1 

10 

3 

1/20/2012 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NSA CRANE, CRANE, INDIANA 112G0313? 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC 
CHEMICALS - HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: JCHE~DB~: I DATE: 
R. JUPIN r~~' 1/19/2012 

V 

EXAMPLE CARCINOGENIC CALCULATION 

IEX1 = 0.16 mg/kg x 200 mg/day x 350 days/year x 2 years x 1 x 1.0E-06 kg/mg 
x10 

15 kg x 25550 days 

IEX1 = S.84E-O? mg/kg/day 

IEX2 = 0.16 mg/kg x 200 mg/day x 350 days/year x 4 years x 1 x 1.0E-06 kg/mg 
x3 

15 kg x 25550 days 

IEX2 = 3.51 E-O? mg/kg/day 

ILCR = (5.84E-0? mg/kg/day + 3.51 E-O? mg/kg/day) x ?30E+00 (mg/kg/day)-1 

ILCR = 6.8E-06 

1/20/2012 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NSA CRANE, CRANE, INDIANA 112G03137 
SUBJECT: 
iCALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS 
HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, JULY 2004, MARCH 2005 
BY: ICHECKED BY:;/. C. '~....... . I DATE: 
R. JUPIN ,~.~ 1/19/2012 

V 

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from dermal contact with 
surface soil. 

EQUATION: 

Where: 
DEX = 
Cs = 
CF = 
SA = 
ABS = 
AF = 
EF = 
ED = 
BW = 
AT = 
ADAF = 
CSFd = 

RISKS: 

DEX = __ C;;:;.s;:;...;.;.x ..;;;C..:....F...;.;x:...;:S:.:..A.;..,:x:,:,;A:,.;F:.....;.;,x..;"A;;;:B..;;;S...;.;x:...;:E::.:.F....:x;.:...=.ED~_x ADAF 
BWxAT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 
conversion factor (1.0E-6 kg/mg) 
skin surface available for contact (cm2/day) 
absorption factor (unitless) 
adherence factor (mg/cm2) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
age-dependent adjustment factor 
dermal carcinogenic slope factor «mg/kg/dayr1) 

ILCR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)-1 

ASSUMPTIONS: 
Cs = 0.16 mg/kg Chemical: Benzo(a)pyrene 
CF = 1.0E-06 kg/mg 
SA = 2,800 cm2/day 
AF = 0.2 mg/cm2 

ABS = 0.13 
EF = 350 days/year 
ED1 = 2 years 

ED2 = 4 years 
BW = 15 kg 
AT = 25,550 days 
CSFd = 7.3E+00 (mg/kg/dayr1 

ADAF1 = 10 

ADAF2 = 3 

1/20/2012 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: 1 IJOB NUMBER: 
NSA CRANE, CRANE, INDIANA 112G03137 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS 
HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, JULY 2004, MARCH 2005 
BY: ICHECKED BY: ~ (' ~ ...... IDATE: 
R. JUPIN 1/19/2012 

V 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 0.16 mglkg x 1.0E-06 kg/mg x 2800 cm2lday x 0.2 mglcm2 x 0.13 x 350 days/year x 2 years 
15 kg x 25550 days 

DEXc = 2.13E-07 mg/kg/day 

DEXc = 0.16 mg/kg x 1.0E-06 kg/mg x 2800 cm2lday x 0.2 mgtcm2 x 0.13 x 350 days/year x 4 years 
15 kg x 25550 days 

DEXc = 1.28E-07 mg/kg/day 

ILCR = (2.13E-07 mg/kg/day + 1.28E-07 mg/kg/day) x 7.30E+OO (mglkg/day)-1 

ILCR = 2.5E-06 

x10 

x3 

1120/2012 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NSA CRANE, CRANE, INDIANA 112G03137 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR 
MUTAGENIC CHEMICALS - HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: ICHEC~BY: IDATE: 
R. JUPIN C n.J2_. 1/19/2012 

V 

PURPOSE: To estimate intake, carcinogenic risks for mutagenic chemicals from inhalation of 
fugitive dust emissions from surface soil at SWMU 29. 

EQUATION: 

Where: 
EC = 
Ca = 

= 
Cs = 
PEF = 
ET = 
EF = 
ED = 
AT = 
ADAF = 
IUR = 

RISKS: 

EC = __ ---;:;:C:-:a~x;,..;E=_T~x:_;_=E,;..,F...:..;x:...::E:.:D~-- x ADAF 
AT x 24 hours/day 

estimated exposure concentration (mg/m3) 
exposure point concentration in air (mg/m3) 
Cs x 1/PEF 
exposure point concentration in soil (mg/kg) 
particulate emission factor (m3/kg) 
exposure time (hrs/day) 
exposure frequency (days/year) 
exposure duration (years) 
averaging time (hours) 
age-dependent adjustment factor 
inhalation unit risk((ug/mgr1) 

ILCR = Exposure concentration (mg/m3) x IURi (ug/m3)-1 x 1000 ug/mg 

ASSUMPTIONS: 
Cs = 0.16 mg/kg Chemical: 8enzo(a)pyrene 
PEF = 1.32E+09 m3/kg 
Ca = 1.22E-10 mg/m3 
ET = 24 hr/day 
EF = 350 days/year 
ED1 = 2 years 

ED2 = 4 years 

ATc = 25,550 days 
IUR = 1.1 E-03 (ug/m3r1 

ADAF1 = 10 

ADAF2 = 3 

1/20/2012 



CALCULATION WORKSHEET Page 2 of2 

CLIENT: lJOB NUMBER: 
NSA CRANE, CRANE, INDIANA 112G03137 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR 
MUTAGENIC CHEMICALS - HYPOTHETICAL CHILD RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: ICHECK~_Y: .;,[ I DATE: 
R. JUPIN -u. """- 1/19/2012 

V 

EXAMPLE CARCINOGENIC CALCULATION 

----------------~~~~~~~~~~--~---------x3 

1/20/2012 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NSA CRANE, CRANE, INDIANA 112G03137 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC 
CHEMICALS - HYPOTHETICAL ADULT RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: lCHECKE~: . 1- JDATE: 
R. JUPIN • (.."'1 

. 
1/19/2012 

v 

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from incidental ingestion 
surface soil at SWMU 29. 

EQUATION: 

Where: 
lEX = 
Cs = 
IR = 
EF = 
ED = 
FI = 
CF = 
BW = 
AT = 
ADAF = 
CSFo = 

RISKS: 

lEX = _...;;;C...;;;S...;.x.;..;I.;..;R...;.x;.,,;E~F~x~E~D...;..;x...;.F..;..I.;.;.x...;;;C..;..F_ 
BWxAT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 
incidental ingestion rate (mg/day) 
exposure frequency (days/year) 
exposure duration (years) 

xADAF 

fraction ingested from contaminated source (unitless) 
conversion factor (1.0E-6 kg/mg) 
body weight (kg) 
averaging time (days) 
age-dependent adjustment factor 
oral carcinogenic slope factor ((mg/kg/dayr1) 

ILCR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-1 

ASSUMPTIONS: 
Cs = 0.16 mglkg Chemical: Benzo(a)pyrene 
IR = 100 mg/day 
EF = 350 days/year 
ED1 = 10 years 

ED2 = 14 years 
FI = 1 
CF = 1.0E-06 kg/mg 
BW = 70 kg 
AT = 25,550 days 
CSFo = 7.3E+00 (mglkg/dayr1 

ADAF1 = 3 
ADAF2 = 1 

1/20/2012 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NSA CRANE, CRANE, INDIANA 112G03137 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL FOR MUTAGENIC 
CHEMICALS - HYPOTHETICAL ADULT RESIDENTS 
BASED ON: 
USEPA, DECEMBER 1989, MARCH 2005 
BY: ICHEC~r '.P. . IDATE: 
R. JUPIN - ('.I.... ........ ...... 1/19/2012 

U 

EXAMPLE CARCINOGENIC CALCULATION 

IEX1 = 0.16 mg/kg x 100 mg/day x 350 days/year x 10 years x 1 x 1.0E-06 kg/mg 
x3 

70 kg x 25550 days 

IEX1 = 9.39E-08 mg/kg/day 

IEX2 = 0.16 mg/kgx 100 mg/day x 350 days/year x 14 years x 1 x 1.0E-06 kg/mg 
x 1 

70 kg x 25550 days 

IEX2 = 4.38E-08 mg/kg/day 

ILCR = (9.39E-08 mg/kg/day + 4.38E-08 mg/kg/day) x 7.30E+00 (mg/kg/day)-1 

ILCR = 1.0E-OS 

1/20/2012 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: IJOB NUMBER: 
NSA CRANE, CRANE, INDIANA 112G03137 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL FOR MUTAGENIC CHEMICALS 
HYPOTHETICAL ADULT RESIDENTS 
BASED ON: 
USEPA, JULY 2004, MARCH 2005 
BY: ICHECKED BY;;;: C :J.. ...... A'\. -

I DATE: 
R. JUPIN 1/19/2012 

v 

PURPOSE: To estimate intake and cancer risks for mutagenic chemicals from dermal contact with 
surface soil. 

EQUATION: 

Where: 
DEX = 
Cs = 
CF = 
SA = 
ABS = 
AF = 
EF = 
ED = 
BW = 
AT = 
ADAF = 
CSFd = 

DEX = __ .;.C.;;;,.s .;...;.X..;;C..;..F..;.x;,...;S;;,;;.A",,::x~A;...F~x~A:;;;B..;;S..;.X;....;E:;..;F-,x;..;....;;;.E;;;.D __ x ADAF 
BWxAT 

estimated exposure intake (mglkglday) 
exposure point concentration in soil (mg/kg) 
conversion factor (1.0E-6 kglmg) 
skin surface available for contact (cm2/day) 
absorption factor (unitless) 
adherence factor (mglcm2) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
age-dependent adjustment factor 
dermal carcinogenic slope factor «mg/kg/daYrl) 

ILCR (Carcinogens) = Intake (mglkglday) x CSFd (mglkg/day)-1 

ASSUMPTIONS: 
Cs = 0.16 mglkg Chemical: Benzo(a)pyrene 
CF = 1.0E-06 kglmg 
SA = 5,700 cm2/day 
AF = 0.07 mglcm2 

ABS = 0.13 
EF = 350 days/year 
EDl = 10 years 

ED2 = 14 years 
BW = 70 kg 
AT = 25,550 days 
CSFd = 7.3E+00 (mglkg/dayr1 

ADAFl = 3 
ADAF2 = 1 

1120/2012 



CALCULATION WORKSHEET Page 2 of2 

CLIENT: IJOB NUMBER: 
NSA CRANE, CRANE, INDIANA 112G03137 
SUBJECT: 
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v 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 0.16 mg/kg x 1.0E-06 kg/mg x 5700 cm2lday x 0.07 mg/cm2 x 0.13 x 350 days/year x 10 years x 3 
70 kg x 25550 days 

DEXc = 4.S7E-OS mglkglday 

DEXc = 0.16 mg/kg x 1.0E-06 kg/mg x 5700 cm2lday x 0.07 mg/cm2 x 0.13 x 350 days/year x 14 years x 1 
70 kg x 25550 days 

DEXc = 2.27E-OS mglkglday 

ILCR = (4.S7E-OS mg/kglday + 2.27E-OS mglkg/day) x 7.30E+OO (mg/kglday)-1 

ILCR = S.2E-07 

1/20/2012 
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BY: 

ICHECKED ~ t ·jL~. I DATE: 
R. JUPIN 1/19/2012 

U 
PURPOSE: To estimate intake, carcinogenic risks for mutagenic chemicals from inhalation of 

fugitive dust emissions from surface soil at SWMU 29. 

EQUATION: 

Where: 
EC = 
Ca = 

= 
Cs = 
PEF = 
ET = 
EF = 
ED = 
BW = 
AT = 
ADAF = 
IURi = 

RISKS: 

EC = __ -....;;C.,;;;;a....;,.x;..,;;ET;;.;,...;x;.;...;;;;E,;.,.F..;,;x...;:E:.:D:.--__ x ADAF 
AT x 24 hours/day 

estimated exposure intake (mg/kg/day) 
exposure point concentration in air (mg/m3) 
Cs x 1/PEF 
exposure point concentration in soil (mg/kg) 
particulate emission factor (m3/kg) 
exposure time (hrs/day) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (hours) 
age-dependent adjustment factor 

inhalation unit risk((ug/mgr1) 

ILCR = Exposure concentration (mg/m3) x IUR (ug/m3)-1 x 1000 ug/mg 

ASSUMPTIONS: 
Cs = 0.16 mg/kg Chemical: Benzo(a)pyrene 
PEF = 1.32E+09 m3/kg 
Ca = 1.22E-10 mg/m3 
ET = 24 hr/day 
EF = 350 days/year 

ED1 ~ 10 years 

ED2 = 14 years 

ATc = 25,550 days 

IUR = 1.1 E-03 (ug/m3r1 

ADAF1 = 3 

ADAF2 = 

1/20/2012 
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SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS FOR 
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BY: ICHECK~~: • I DATE: 
R. JUPIN • C--'.:....t. 

. 
1/19/2012 

v 

EXAMPLE CARCINOGENIC CALCULATION 

1/20/2012 
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This appendix presents a discussion of the different chemical classes detected at the site, 

including toxicity information, potential food chain and trophic transfer, and bioaccumulation 

potential. 

 

Polynuclear Aromatic Hydocarbons  

 

Polynuclear aromatic hydocarbons (PAHs) are a diverse group of compounds consisting of two or 

more substituted and unsubstituted polynuclear aromatic rings formed by the incomplete 

combustion of carbonaceous materials.  PAHs are ubiquitous in the modern environment and are 

common constituents of coal tar, soot, vehicle exhaust, cigarette smoke, certain petroleum 

products, road tar, mineral oils, creosote, and many cooked foods.  PAHs also are released to the 

environment through natural sources such as volcanoes and forest fires.   

 

PAHs are transferred from surface water by volatilization and sorption to settling particles.  The 

compounds are transformed in surface water by photooxidation, chemical oxidation, and 

microbial metabolism (ATSDR, 1989).  In soil and sediments, microbial metabolism is the major 

process for degradation of PAHs (ATSDR, 1989).  Although PAHs accumulate in terrestrial and 

aquatic plants, many organisms are able to metabolize and eliminate these compounds.  

Vertebrates can readily metabolize PAHs, but lower forms (insects and worms) cannot 

metabolize PAHs as quickly.  However, food chain uptake does not appear to be a major 

exposure source to PAHs for aquatic animals (ATSDR, 1989). 

 

PAHs vary substantially in their toxicity to aquatic organisms.  In general, toxicity increases as 

molecular weight increases, with the exception of some high molecular weight PAHs that have 

low acute toxicity.  Most species of aquatic organisms rapidly accumulate PAHs that occur at low 

concentrations in the ambient medium.  However, uptake of PAHs is highly species-specific, it is 

higher in algae, mollusks, and other species that are incapable of metabolizing PAHs (Eisler, 

1987).  The ability of fish to metabolize PAHs may explain why benzo(a)pyrene is frequently not 

detected or is found at only very low levels in fish from environments heavily contaminated with 

PAHs (ATSDR, 1989). 
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The following sections present the receptor profiles for the representative herbivorous and invertivorous, 

receptors chosen for food chain modeling at SWMU 29.  The majority of the information for the profiles 

was obtained from the Wildlife Exposure Factors Handbook (U.S. EPA, 1993). The data for the incidental 

soil ingestion rates were obtained from the U.S. EPA Ecological Soil Screening Guidance (U.S. EPA, 

2005).   

 

The food and water ingestion rates are listed in g/g (of body weight)-day on a wet weight basis but were 

converted to dry weight for the ERA using the exposure factors presented below. The home ranges are 

presented in hectares in U.S. EPA (1993) but were converted to acres by multiplying the number of 

hectares by 2.471.  Also note that the estimated percent of soil in the diets are listed in dry weight.   

 

Short-Tailed Shrew (Blarina brevicauda) 

Shrews inhabit a wide variety of habitats and are common in areas with abundant vegetative cover. They 

need cool, moist habitats because of their high metabolic and water-loss rates.  The short-tailed shrew is 

primarily carnivorous, eating insects and other invertebrates such as earthworms, slugs, and snails.   

 

The adult body weight for the short-tailed shrew in various habitats ranged from 0.015 to 0.01921 kg with 

an average of 0.0169 kg.  The listed food ingestion rates for shrews are between 0.43 and 0.96 g/g-day 

(wet-weight).  The food ingestion rate in kg/day was calculated as shown on Table F.2.  The food 

ingestion rate was then multiplied by 0.16 in the food chain model, which is the percent solids of worms 

(Sample et al., 1997) to convert the ingestion rate from a wet-weight value to a dry-weight value.  The 

incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that 

is incidentally ingested (3% for conservative food chain model and 0.9% for the average food chain 

model) from U. S. EPA (2005).  3% is the 90th percentile value and 0.9% is the 50th percentile value from 

U. S. EPA (2005).  The only available home range for the shrew (0. 9699 acres) was calculated using 

data from a tamarack bog in Manitoba (only value available). 

 

American Woodcock (Scolopax minor) 

Woodcocks inhabit both woodlands and abandoned fields, particularly those with rich and moderately to 

poorly drained loamy soils, which tend to support abundant earthworm populations. They feed primarily 

on invertebrates found in moist upland soils by probing the soil with their long prehensile-tipped bill.  

Earthworms are their preferred diet, but seeds and other plant matter may also be consumed.  

 

The adult body weight for the woodcock ranges from 0.166 to 0.213 kg with an average of 0.190 kg.  The 
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listed food ingestion rates for the woodcock are between 0.73 and 1.0 g/g-day (wet-weight).  The food 

ingestion rate in kg/day was calculated as shown in Table F.2.  The food ingestion rate was then 

multiplied by 0.16 in the food chain model, which is the percent solids of worms (Sample et al., 1997) to 

convert the ingestion rate from a wet-weight value to a dry-weight value.  The incidental soil ingestion rate 

was calculated by multiplying the ingestion rate by the percentage of soil that is incidentally ingested 

(assumed 16.4% for conservative food chain model and 6.4% for the average food chain model) from U. 

S. EPA (2005). 16.4% is the 90th percentile value and 6.4% is the 50th percentile value from U. S. EPA 

(2005).   

 

The range of home range sizes for the woodcock is 7.66 to 182 acres with an average home range of 61 

acres. 

 

Meadow Vole (Microtus pennsylvanicus) 

Meadow voles inhabit grassy fields, marshes, and bogs; however, they prefer fields with more grass, 

more cover, and fewer woody plants.  They typically consume green succulent vegetation, sedges, 

seeds, roots, bark, fungi, insects, and animal matter.  However, green succulent vegetation makes up the 

majority of their diet. 

 

The adult body weight for the vole ranges from 0.0329 to 0.0391 kg with an average of 0.0366 kg. The 

only listed food ingestion rates for voles range from 0.30 to 0.35 g/g-day (wet-weight), with an average of 

0.325 g/g-day.  The food ingestion rate in kg/day was calculated as shown in Table F.6.  The food 

ingestion rate was then multiplied by 0.15 in the food chain model, which is the percent solids of plant 

foliage (U.S. EPA, 2005), to convert the ingestion rate from a wet-weight value to a dry-weight value.   

The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil 

that is incidentally ingested (assumed 3.2% for conservative food chain model and 1.2% for the average 

food chain model) from U. S. EPA (2005).  3.2% is the 90th percentile value and 1.2% is the 50th 

percentile value from U. S. EPA (2005).   

 

The range of home range sizes for the meadow vole is 0.0297 to 1.06 acres with an average home range 

of 0.16 acres. 

 

Northern Bobwhite Quail (Colinus virginianus) 

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses.  Bobwhite quails forage in 

areas with open vegetation, some bare ground, and light litter.  Seeds from weeds, woody plants, and 
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grasses comprise the majority of an adult’s diet, although green vegetation has been found to dominate 

the diet of this species in winter in the southern areas of the United States. 

 

The adult body weight for the bobwhite quail ranges from 0.162 to 0.186 kg with an average of 0.177 kg. 

The listed food ingestion rates for quails range from 0.067 to 0.093 g/g-day (wet-weight), with an average 

of 0.082 g/g-day.  The food ingestion rate in kg/day was calculated as shown on Table F.2.  The food 

ingestion rate was then multiplied by 0.15 in the food chain model, which is the percent solids of plant 

foliage (U.S. EPA, 2005), to convert the ingestion rate from a wet-weight value to a dry-weight value.  The 

incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that 

is incidentally ingested (assumed 13.9% for conservative food chain model and 6.1% for the average food 

chain model) from U. S. EPA (2005).  13.9% is the 90th percentile value and 6.1% is the 50th percentile 

value for the mourning dove from U. S. EPA (2005).   

 

The home range for the quail ranges from 16 to 41 acres with an average home range of 29 acres. 
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This attachment presents the bioaccumulation factors (BAFs) that were used in the food chain 

models.  The following source of BAFs was used in the ecological risk assessment: 

 

 Plant and Soil Invertebrate BAFs: EPA Guidance for Developing Ecological Soil 

Screening Levels, Attachment 4-1 (USEPA, 2007). 

  

Table F.3 presents the BAFs that were used in the food-chain models for the individual 

constituents that were detected at SWMU 29.  Note that dry weight BAFs were used for this ERA.   

 

The majority of the plant BAFs are regression equations that are used to calculate the tissue 

concentration from the soil concentration. 
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